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N the November TECHNIC an announcement
I was made that a picture of Lord Kelvin would
appear. By a mistake the photograph, from
which the cut was to be made, was injured, and
although THE TECHNIC was held over several
days in hope of obtaining a new photograph, the
issue had to be sent without the desired picture.
Lord Kelvin did not have a photograph taken in
this country on his last visit, so it has been neces-
sary to send abroad for a picture, which will be
given in THE TECHNIC as soon as possible.
THE first of the course of lectures on Astron-omy in the Lecture Course for this year
have been delivered by Professor John A. Park-
hurst, of the Marengo Observatory, Marengo, Ill.
Professor Parkhurst is a graduate of the class
of '86, and his return to the Institute to lecture
to the students is of special interest, as the work
and success of the Alumni is always an incentive
for greater efforts on the part of the under-
graduates.
In the last two weeks nine lectures have been
delivered, making the first of the series planned
for the year.
The subject is of such a vast nature that only
the most important points could be mentioned,
and although very scientific, still the lectures
were delivered and illustrated in such a manner
as to make them exceedingly instructive to all.
These lectures, aside from being of great inter-
est, lead the student's mind from the routine of
class work into broader fields, where new lines of
thought are suggested and paths opened for wider
research in hitherto unexplored realms.
AFTER repeated appeals from the Institute,the Alumni in Louisville, Ky., have at
last formed a Rose Tech Club of Louisville. For
years the number of Alumni in that city has
made it exceedingly desirable that a Club be
formed, not alone for the social and intellectual
benefits to be derived by the members, but also
to keep a bureau of information where those
desiring to attend the Institute might find the
necessary advice. An organization of this kind
is of the greatest service to a community where
60 THE ROSE TECHNIC.
the young men seeking a technical education can
find those who will give the information so much
needed. The first meeting was held on Novem-
ber 29th, in the rooms of the Engineers' and
Architects' Club, twelve members were pres-
ent and formed the Rose Tech Club of Louisville,
adopting a constitution and electing the follow-
ing officers for the ensuing year: W. M. Ander-
son, President, and Buckner Speed, Secretary.
Jeot.se
EARLY in the week before Thanksgiving,word was whispered around that we would
have four days' holiday. This seemed too good
to be true, and not until the bulletin was posted
was entire confidence placed in the report. What
four days of freedom from,, clas.s duties implies
can only be best appreciated by those who have
for long months labored earnestly and faithfully.
To the average Rose Tech man these days of
rest are not spent in idleness, but on the other
hand, the time is most profitably used in carrying
out original ideas and experiments upon interest-
ing subjects, on lines parallel to the course of in-
struction. Not all the students are of this ex-
perimental nature, many, especially those who
live near the city, spend their holidays in the
pursuit of pleasure, finding that rest and exhilara-
tion which comes only to the weary mind in the
quiet and peace of being at home.
ococoe
THE annual meeting of the "Engineers' Clubof St. Louis" was held on Wednesday,
December 1st, in the_Club rooms; after the nom-
ination of officers for 1898, and the transaction of
the regular business, a paper was read by Pro-
fessor Malverd A. Howe, entitled "Arches." A
brief history of the stone arch was given, which
dates back to the time of the pyramids, the earliest
forms being primitive structures over doorways
and entrances. The gradual growth and develop-
ment of the stone arch was traced down to the
magnificent structures of to-day. This was fol-
lowed by a discussion of the cast-iron and the
wrought-iron or steel arch as used in modern
bridge structures. Lantern slides were used to
illustrate the lecture, of which Professor Howe
has a most unique and complete collection compris-
ing views of almost the entire field of arched
structures. The history and engineering data of
many of the most notable structures were given
by the author as the slides were exhibited. The
subject was discussed and questioned so much by
the audience that Professor Howe was forced
through lack of time to omit much that was of
interest, and touch only the most important
points.
HE rules of the State Association seem to
be in much need of revision; the program
goes to the absurd length of having twenty events
while post-graduates of not more than two years
standing, are allowed to compete. This gives
the large State institutions an unfair advantage."
—Casper Whitney.
The annual meeting of the Indiana Inter-Col-
legiate Athletic Association will be held in Indi-
anapolis in January, and at this meeting there are
some questions of importance to be considered,
among which is the very important one of settling
the place for the State Field Day. Earlham Col-
lege conducts the next meet, and they are not
fully decided yet as to what will be done in re-
gard to this matter. We are given to understand
that Earlham College desires to hold the meet
this year in Indianapolis, and also to make it a
rule, hereafter, of the Association, to hold the
annual meeting in that city. We can not under-
stand why Earlham wishes this, as it has long
ago been proved that the Field Day could not be
made a success there, for Indianapolis has noth-
ing in common with the schools and colleges out-
side of their own University, which has not re-
cently evidenced much interest in the affairs of
the Association.
Possibly it could be made a success financially,
but without a doubt, if managed properly, it would
be of much greater benefit to the schools in keeping
keen and alive the interest of the student body,
if the meet is held in turn at the different colleges.
From the above clipping, we see that in it is
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expressed exactly what should have been done
long years ago; that is, the revision of the State
Association's rules. This year we hope to see
eliminated the minor events which play practi-
cally no part in athletics and which are purely a
consumption of time and energy. Last year at
the annual meeting an effort was made to have
these minor events discarded. This met with
decided opposition and was only in part success-
ful. For the few events dropped, equally ludi-
crous ones were substituted; these even length-
ened the program. This seeming partiality on
the part of some of the schools shows a selfish
spirit towards the furtherance of their own in-
terests, thus ignoring and neglecting the true
and original idea of the State Association.
WITH the Earlham-Rose game on Thanks-giving Day, the football season at the
Rose Tech closed. A more successful year has
never been passed and the record of the team of
'97 will ever be an incentive for a greater effort
on the part of succeeding teams.
With a total number of seventy-eight points
for and thirty-two against the team, and the fact
that we have met and defeated some of the best
teams in the State, is a record to be proud of.
That two of our men have been chosen for the
"All Indiana Team" shows that not alone in
team work but also in individual playing, there
has been a remarkable improvement.
With the opening of the season the prospects
were unusually bright, although several impor-
tant places from last year were to be filled. At
the outset the management was confident of a
successful year. But it is not the victorious
team at the beginning of the new season, with
positions filled with old and experienced men, that
can be called the winners. In fact, the history
of football has shown that such teams are not
always the best. Overconfidence at the outset is
often detrimental. In fact, it is undisputed that
dash and determination will often upset experi-
ence and strength where confidence is not well
founded and backed by grit.
The Rose Tech eleven realizing the task before
them set to work with that energy which has
always characterized every effort. And by hard
playing, careful training, and last, but most im-
portant of all, the splendid coaching of the cap-
tain, the team was put in condition for the first
game.
To the eagerness and interest of the captain
much of the success of the team is due and Mr.
Austin deserves the hearty thanks of the team
and school for his services, as a more efficient
captain the Rose Tech has never had.
The playing of the team from the start showed
wonderful ability in the individual player and
systematic work on the part of the team.
Meeting, during the season, teams that had had
every advantage for practice and training, the
success of the Rose Tech is all the more remark-
able, when the small amount of practice that it
could have is compared with the time spent by
other teams. The course of study is so arranged
that the only accessible time for practice was be-
tween the hours of one and two, and often in
warm weather. But they faced the heat and dis-
comfort and overcame all obstacles.
That a second eleven was not available was an-
other hindrance to the best efforts and many losses
during the season were due to this lack of practice
with opposition. Of the individual playing, too
much can not be said, since the gradual inclina-
tion of the game is to crush out the mass plays
and allow the individual to show his ability.
This tendency to develop the man and not the
team has had a remarkable effect on the cleanness
of the games of the last season; fewer accidents
and less trortble over disputed points has been
very noticeable. Not an accident of any conse-
quence has happened at the Rose Tech and the
season has been unusually free from any tendency
towards ungentlemanly conduct on the part of
either our own team or their opponents.
ae.skot
4 4 RGANIC Chemistry for the Laboratory"
is the title of the latest book by Prof.
W. A. Noyes of the Chemical Department of
Rose Polytechnic Institute, appearing in a recent
edition from the press of the Chemical Publish-
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ing Company. This book will be welcomed by
workers in the field of organic chemistry gener-
ally, not alone in the lecture room where it is
adapted to satisfy a long felt need as a comple-
mentary text-book, but as well in the laboratories
of various industries where the importance of
organic investigation is so fast becoming mani-
fest.
As stated in the opening lines of the author's
preface, "the science of organic chemistry rests
for its experimental foundation on the prepara-
tion, usually by synthetic means, of pure com-
pounds." In this little book are to be found
full and clear directions for the preparation of
typical organic compounds. These directions
are for the application of established reactions
in a well-worked-out brain from the simpler com-
binations to the more complex and desired com-
pounds.
Under the head of separate chapters are classi-
fied directions for preparation of the various im-
portant types of any one class of bodies.
With the directions for the preparation of one
of these as a type and with the introduction of
modifications for the special case, a method is at
once suggested for the preparation of analogous
compounds.
In the discussion of these preparations the im-
portant reactions are given in detail and the
structural formulas are given where the same
have as yet been established.
The physical and chemical properties of the
pure compound such as melting point, boiling
point, specific gravity, action toward oxydizing
and reducing agents, form of crystallization,
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etc., etc., are given also at the close of each pre-
paration.
The discussion of special topics such as crystal-
lization, filtration, distillation, etc., as well as the
illustration and description of apparatus, is given
at points in the text where use of such process
or apparatus is made; this in contra-distinction
to the usual method in such books of collecting
such material into an introductory chapter.
An excellent feature of the work is a list of
references to each preparation discussed; which
list immediately follows the caption of any par-
ticular article. These references cover the wide
field of foreign chemical journals and publica-
tions, and show that the author has consulted
the recorded work of the eminent chemists of the
world on the subject treated.
In separate chapters are treated the subjects of
Acids; Derivatives of Acids; Halogen Com-
pounds; Nitro Compounds; Hydrazo, Azo, Dia-
zo Compounds, etc. ; Alcohols and Phenols; Al-
dehydes, Ketones and their Derivatives; Sul-
phonic Acid and Sulphine Componds ; Hydro-
carbons, and a chapter on Miscellany. A final
chapter is given to the qualitative test and ex-
amination of organic compounds.
The book is a neat volume of 257 pages and
an unique flexible light-tan linenappears in
cover.
ototoe
THE Alumni will please note that THE TECH-NIC is sent with firinted addresses only to
paid subscribers, and that this will hereafter be
considered a receipt for subscriptions.
'
.the,
THE ROSE TECHNIC. 63
D #1,:rZYSTE
• .... ,
THE supply and demand forcoal, like that of other com-
mpdities, are rarely exactly equal,
the demand varying with the activity of manu-
facturing industries and commerce and with the
weather, and the supply, while steady under
normal conditions, being liable to interruption
from strikes, fires and other contingencies. On
account of this lack of adjustment the mining
companies will sometimes find themselves with a
large stock of coal on hand for which there is no
immediate sale and at other times with a de-
ficiency in the face of an active demand.-
It is therefore desirable to have an arrange-
ment by which the coal when mined may be
stored in some easily accessible location to be
drawn upon when the demand is heavy and to
absorb the surplus when it is light.
Various storage systems have been devised, the
most common one being, I believe, simply a
trestle upon which the coal cars may be run,
and from which the coal is dumped to the
ground below. From thence it must be removed
by hand to the cars or vessels for re-shipment.
This necessarily makes the operation rather
expensive and besides this the coal is apt to be
badly broken if dropped from any considerable
height.
To overcome these objections and make the
process of handling the coal a mechanical one as
far as possible, the system bearing his name was
devised by Mr. James M. Dodge, of Philadelphia,
and as it contains a number of novel mechanical
features, it is my purpose to describe it to you.
RAGE a,
PROP; rEFORiAg g PEIDEVA:
To begin with, the coal is stored in large
conical piles underl trusses of structural iron
shaped like a large 'fetter A. The legs of the
A make with the ground an angle equal to the
angle of repose of the coal, .and as the coal is
always dumped upon at its vertex, the
truss carrying the scrapers always lies along an
element of the cone.
The coal is carried up to the top of the pile in
a trough in the bottom of one of the trusses, by
means of a chain to which scrapers are attached.
An arrangement, described further on, allows
the coal to be dumped at any point in its passage
up this truss and it is therefore unnecessary that
the fall should anywhere be more than a few
inches, and the loss from breakage is greatly re-
duced.
Two of these coal piles form the unit of this
system and a given plant may contain any num-
ber of these units. The two piles and their
trusses are arranged as in the plan view sketch.
Between the two piles lies what is known as a
pivotal reloader, a long latticed arm pivoted at
its inner end,—so that it may -be forced up
against either pile from which it is desired to
take coal,—and provided with a chain and
scrapers to carry the coal back to the reloading
tower, from which it is dumped into the cars.
The necessary hoppers and chutes and the
power house, complete the essentials of one of
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these storage plants, the details of which I will
now describe.
The chain is of a novel form and is composed
of large links, the openings in which are unusual-
ly broad for the size of iron used. Between each
two adjacent links is a block of malleable iron,
grooved to receive the links, and shaped some-
what like the sketch. These blocks give a large
bearing surface to the links where they come to-
gether and keep the links from cutting each other
in two, as they are apt to do in any case where
the chain is under a heavy load and in constant
motion, and especially in a place like this where
coal dust is flying everywhere.
The blocks not only provide a larger wearing
surface for the links but for some reason seem to
receive almost all the wear themselves. This is
a valuable feature, as of course links are compara-
tively expensive, while the blocks may be re-
placed with but little trouble and small cost.
A special form of link block is used where the
scrapers are attached.
The chain is driven by a large sprocket wheel
the teeth of which fit into the links whose planes
are parallel to its axis.
The guide or idle wheels over which the chain
runs are simply grooved wheels with a rim sec-
tion like the sketch.
The sprocket wheel which drives the trimmer
chain was formerly placed at the bottom of the
trimmer and connected by shafting and bevel
gears to the engine. At the top of each trimmer
was an idle wheel over which the chain was re-
turned. This wheel was arranged so that it could
be moved to take up whatever slack there might
be in the chain.
The chain is always put on as tightly as possi-
ble at first, but after running for a short time, to
wear the blocks down to a bearing, it is found to
lengthen so much that the take up must be run
out to its limit. The chain is then opened and a
number of links cut out and the ends again
joined.
This operation is facilitated by having one
link split and the ends united by screws instead
of welding.
The chain will then run for a long time before
any further shortening is necessary.
In the later installations the sprocket wheel at
the foot of the trimmer has been replaced by one
at the top driven by a rope, and the take-up is at
the bottom. The object of this change is, I sup-
pose, to have the take-up in a more accessible
location and where it will be more certain of at-
tention.
The coal cars which bring the coal to the plant
are placed over hoppers into which the coal is
dumped and from which the coal is fed by means
of chutes to the trimmer scrapers.
These scrapers carry the coal along a trough
of sheet steel to the trimmers. In section the
trough is as sketched:
/
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The trough leading up to the trimmer is the
same with the bottom left out thus:
\ /
The coal can therefore be carried up to the top
of the pile and deposited there without any fall
and consequent breakage.
If, however, it had to be dragged up over the
rough surface of the pile the friction would seri-
ously reduce the efficiency of the plant.
An arrangement is therefore made for a mov-
able bottom to the trough which may end at any
height to correspond with the height of the pile.
This bottom consists of a sheet steel ribbon fitting
in the grooves shown at the sides of the trough.
At the lower end it is wound on to a drum and
its upper end is attached to a wire rope passing
over a pulley at the apex of the truss and return-
ing to the foot. By means of this rope and
drum the ribbon may be pulled up or down to
any required extent.
The returning chain and flights slide on a
track formed of two angle irons in the top of
the truss.
Before leaving the trimmers it may be of inter-
est to describe briefly the method of getting them
up into position.
The two trusses forming the legs of the let-
ter A are pinned together at the top and the
other ends rest upon masonry foundations. The
end nearest the power house is fastened to its
foundation by a pin joint and the farther end is
pinned to a sliding shoe. These two ends are
fastened together by means of iron tie rods which
run beneath the ground.
The trusses are riveted together upon the
ground thus:
The fixed end attached to its foundation at A,
the middle ends pinned together at B, and at C
the sliding shoe rests on a track running to its
foundation.
The truss is raised by means of two poles, one
on either side of it.
A block and tackle from each of the poles is
fastened to the point B and the ropes from them
are carried to a couple of crabs or winches. A
block and tackle is also run between the fixed
and sliding ends A and C and the rope from this
taken to another crab.
When everything is ready each crab is manned
by eight or ten men and the truss is lifted and the
lower ends connected by the tie bars. The
operation takes about an hour.
The pivotal reloader is a long arm of structural
hew, pivoted-It the end nearest the power house
and arranged so that it may be swung against
either of the two piles between which it lies. The
reloader is provided with a chain and scrapers
which run around the outside of it upon a plate
of sheet steel. This plate is horizontal and pro-
jects from the bottom of the reloader very near
to the ground, and the coal as it runs down the
pile falls upon it and is carried away by the
scrapers.
At the outer end of the reloader is an idle
wheel provided with a take-up. mechanism. At
the inner end the chain leaves the reloader and
goes up in an inclined trough, at the top of which
is the sprocket which drives the chain. The
coal which has been carried up the incline is
dumped at the top and the empty flights go down
the incline in another trough and out around the
reloader again.
The driving sprocket may be revolved in either
direction, thus making it possible to reload coal
from either the right or left hand pile.
The coal when dumped at the top of the in-
cline may go directly to the car below or may
first pass over a shaking screen by means of
which the broken coal is separated from the
larger sizes.
The reloader is provided with wheels which
roll on a series of circular tracks. In the earlier
plants the work of moving it was performed by
hand, but as this proved to be a slow operation it
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was changed to permit the application of power
from the engine.
A wire rope is laid outside of one of the rails
and very close to it and the end of the rope is
carried around to the end of the rail and an-
chored.
This rope passes under the reloader and comes
up in the middle of it over one wheel and is di-
rected back to the pivot by another. Another
rope is similarly anchored at the other end of this
rail and is also passed up through the middle of
the reloader and back to the pivot. On the
pivot are placed two guide wheels for these ropes
with their planes horizontal, and just behind
them is another vertical shaft with two more
guide wheels.- One rope goes around one side of
the upper of these wheels and crossing over goes
around the other side of the other upper wheel.
The other rope takes the opposite course around
the lower wheels. This is to niake the ropes lead
properly from. the power house to the outer end
of the reloader, no matter what its position. may
be.
From the wheels at the pivot the ropes are
led to two separate drums in the power house
and it is easily seen that if the rope is wound up
on one of the drums while the other drum is per-
mitted to pay out, the reloader may be moved in
either direction to any distance.
The drums in the power house are worked by
friction clutches and these clutches are thrown in
or out of action by means of a wire rope running
to a platform over the reloader pivot.
There is also an arrangement at the platform
for starting and stopping the chain, and the en-
tire control of the reloader is thus in the-hands of
one man who can overlook all the operations.
Before any coal is put upon the floor it is given
a preliminary surface dressing of culm or fine
coal. This is to prevent the coal from getting
dirt in it as it would be apt to do if it came in
contact with muddy ground.
The speed at which the coal may be handled
is on an average about three tons a minute.
To give you a notion of the size of one of these
plants I will state that the height of a pile con-
taining 20,000 tons is 65 feet, of a 30,000 ton pile
74 ft. Their diameters at the base are respect-
ively 226 and 256 ft.
The group of two 20,000 ton piles covers a
space 230x370 ft., and for two 30,000 ton piles a
space of 250x420 ft. is required.
In conclusion, I want to describe briefly a some-
what unusual form of storage plant which has re-
cently been erected at West Superior, Wis.
In this plant one coal pile is the unit of the
system, instead of two. The coal pile is formed
in the usual manner under the trusses and is
completely inclosed, to protect the coal from the
destructive action of the weather.
Each of these piles has its own reloader, which
is about half the usual length and is pivoted at
the center of the base of the pile.
The reloader is buried under the pile, and at
first when coal is taken away it is done by means
of a tunnel running from the center of the pile to
the outside.
A flighted conveyor runs through the tunnel
and there are chutes from the ground above,
which, when opened, allow the coal to run down
upon the conveyor. When the pile is formed the
reloader is placed directly over this tunnel and is
not used until the coal above it is cleared away
by the chutes. It is then operated in the usual
manner, in this instance carrying the coal to the
pivot and there dumping it into the conveyor
in the underground tunnel.
The buildings which house over the coal are
designed to have the coal rise a certain distance
against the walls. This of course produces a
bursting pressure and to withstand it a retaining
band of sheet steel is hung around the inside of




I N laying out track work, there are three ways
of doing a job. , One very common way of
doing any and all kinds of track work is with the
" Trackman's Eye." The trackman drops a frog
in where it comes most handy, lines the kinks
out of the .curve, mutters to himself something
about " layin' track —thirty years — good as any
Y' I ever saw." The result is often startling.
Sometimes, not often, you find a job that could
not be bettered, but more frequently it is quite
the reverse, and the trackman will line his curve
over and over again without much improving it.
But it is not the track foreman's business to
say where the frog shall go. It is the engineer's
job. The engineer may do a little rough calcu-
lating, add on 10 feet for luck and say "Put the
frog there." He walks off thinking to himself,
"I guess old John can make it look all right even
if it is a few feet off." And the result is much
better than it would have been if "old John"
had been left to do as he pleased, for a little thing
of fudging four or five feet is a small job com-
pared with some that John has done on jobs he
engineered himself.
Then there is the right way of laying out track
work, and if it is tackled in the right way it is
about as easy as any, and in the end saves much
67,
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time and trouble and gives a fine looking job as
a result. The greatest objection to doing work
in this way is that there are so many seemingly
syeciarcas' es for which the engineer can find no
formula in his field book, and being special cases
which he is not likely to use again, he does not
develop the proper formula to fit the case, lack-
ing the ability, or the inclination, or perhaps
both.
If the engineer has "Trig" at his fingers' ends,
and sets out to develop some general formulas to
cover certain cases, he will soon discover that his
special cases are not so numerous after all. Fur-
thermore the simplicity of the general formulas
is most surprising.
This is well illustrated in leading a curve off a
,straight track, or in running in a connection be-
tween two roads that cross each other. The A.
& B. R. R. wishes to make such a connection
with the X. & Y. R. R. The A. & R. R. R.
uses No. 11 frogs for all turnouts from its main
track. The X. & Y. R. R. always uses No. 9
frogs. The A. & B. engineer must see to laying
out the connection. The lay of the right of way
is such that any curve easier than 12° would go
off the right of way. Question: where shall he
put the two dissimilar frogs so that he may join
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them by a smooth, circular curve, about a 12° or
a 13°. If the engineer is to make a reasonable
guess at it, he runs in a 12° curve between the
two tangents, notes about where this curve is
4' 8" from the tangent, then measures back
from 10 to 30 feet and locates his frog there. If
he does not get the frog back far enough it will
make a " reverse " in his connection, so he makes
certain that the frog is far enough back. Then,
if it is too far back, all he has to do is to put some
" easement " in the ends of the curve and let the
extra sharpness at the middle of the curve take
care of itself.
If he had but taken the trouble to work out the
formula covering this case, how much easier he
could have laid out his connection and how much
better it would have looked when completed.
Most problems of this kind are covered by the
following simple cases:
CASE I.
From a turnout from a tangent, to run a curve







Known: the Radius, R; the frog number, n
and its corresponding angle, a; and the inter-
section angle I. Choose d according to best
judgment. Then from the point of the inter-
section of the two tangents, to locate the point of
curve at distance T, and the point of tangent at
distance T', and also the point of frog at T e.
T" --= R tan (I — a) (1)
T" is the length of tangent to the curve as
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finally run, and may be found by using the 1°
Curve Table as in any other case of curve.
.d  \ sin (I—a)
sinai sin I
sin( I—d )
= T". - — d cot I.
sin I
d \ sin a
(T" + T"sin a)sin I ± 
T" 
sin a + sin I d
. 
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_= n (d—g) — (4.)4 n
g is the standard guage of the track.
A good bit of leeway is permitted in choosing
d. In many cases it will be found best to put the
P. C. directly opposite the P. F. Then e=o and
do=g+g,
4  
which is never more than .05 foot
greater than g and in most cases only .01 or .02
greater.
If d is made equal to g, and e neglected, the
curve will be almost identical with the case just
mentioned. Neglecting e merely brings the frog
back from one to three inches.
It is often desirable to have 10 or 20 feet of tan-
gent between the P. F. and the P. C. In such a case
it will be found best to make d one foot or a foot
and a half greater than g. Then e=n—
g + 1
4n
Neglecting the term 
g
will throw the frog back
4n
an inch or so, which will in no way hurt the
looks of the curve. Where a curve of short
radius is to be run from a long switch lead, 10 to
15 feet of tangent between the P. F. and the P.
C. adds to the appearance of the curve, and in
doing away with the side thrust on the frog,
lessens the wear on the frog and the danger of
climbing the frog point.
Having found T, measure back from the P. I.,
set over the distance d and set up the instrument.
Measure over the distance d from some point
ahead on the tangent, put up a sight, turn off
the frog angle a, and run out the curve with the
given radius R and the intersection angle (I—a) .
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CASE II.
In the angle of two tangents, to run a connection





Known : R, n=n' , I and d.
Then from the P. I. of the two tangents to
locate the P. C. and P. T. each at distance T and
the P. F. at distance T +e from the P. I.
T" = R tan (I — 2 a) (5)
T =(T" 
d Vsin (I — a) + sin a) d 
sin ajk sin I ) 'tan a
= T"
sin a+ sin (I --a) 
+ d. 
1 — cos I
.
sin I sin I (6.)
e is the same as in Case I.
CASE III.
In the angle of two tangents, to run a connection
of given radius, the frog angles at either end being
different.
Known: R, n, n', I and d.
Then from the P. I. to locate the P. C. at dis-
tance T, the P. T. at T', the P. F. at TH-e, and
the P. F. at T' e' from the P. I.























(8.)sin I sin I
T, sin a sin(I—a') + d• 
1 — cos I
(9.)sin I sin I
e and e' are found as in previous cases.
More frequently the frogs have been put in at
some previous period, often without any regard
for their proper positions. The problem then re-
solves itself into
CASE IV.
The frog or frogs being in fiosition to find the
radius, P. C. and P.7'. of a curve between the frogs.
At the P. F. set over the distance g, from the
tangent, and set up the instrument. At some
point ahead on the tangent measure over the dis-
tance g, put up a sight, turn off the frog angle
a, and run this line out to an intersection with
the corresponding line from the other tangent.
Set up and read this new intersection angle I'.
Measure T, and T,. Then run in a compound
curve or a simple curve with the shorter of the
tangents T, and T, as the tangent of the curve
and a piece of straight track T,-- T, between the
frog and the P. C.
MATE I.
SHEATHING THE NINETY FOOT DOME OF THE YERKES OBSERVATORY.
THE ROSE TECHNIC.
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JOHN AD ARKII-BYDR41"1.
T was almost an accident that the University
of Chicago came into possession of the astro-
nomical observatory which bears the name of the
donor, Charles T. Yerkes, of street car fame.
An institution in southern California had ex-
pected to establish a •world-beating observatory
on a mountain near Pasadena. With this in
view it secured a pair of disks of optical glass of
wonderful excellence, from the firm of Mantois
in Paris, but was unable to proceed with the pro-
ject, or even to pay for the disks. In Septem-
ber, 1892, Mr. Yerkes offered to purchase these
disks for the University of Chicago, pay for their
mounting and build an observatory to accommd-
date the telescope. It is needless to say that the
offer was quickly accepted, and though five years
were required to complete the observatory, proba-
bly no institution on so comprehensive a plan
was ever made ready for work in a shorter space
of time.
The location of the observatory was a matter
of serious concern. Many have criticised the
choice and some eminent astronomers have gone
so far as to say that the great telescope was
practically buried, on account of poor atmos-
pheric conditions, but equally good authorities
think otherwise, and the judgment of the scien-
tific world must be withheld till the work done
settles the question. The connection of the ob-
servatory with the University of Chicago limited
the choice of sites to a circle of 100 miles radius,
and within this limit, Lake Geneva certainly
could not be surpassed. The two greatest hin-
drances to astronomical work are factory smoke
and the jar from heavy traffic. The building is
one mile from the nearest railroad and seven
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miles from an arc light or factory. The work on
solar physics, which is the specialty of the Direc-
tor, Prof. George E. Hale, requires a steady
atmosphere by day. This can never be had on a
mountain location, but can often be found in a
level country, well wooded, and at a considerable
distance inland. Prof. Hale states that the day-
light seeing is often as good as he has ever seen
it in any location, and frequently the air is as
clear and the sky as blue as on Mt. Aetna.
With this rather lengthy introduction I will
proceed to a description of the observatory and
its instruments. The building is in the form of
a cross, 326 feet east and west, with the shorter
arm of the cross, 164 feet in length, at the east
end. The three towers at the extremities con-
tain the principal instruments, the portion con-
necting the great dome with the shorter arm has
library, offices, computing rooms, chemical and
physical laboratories. The short arm of the
cross contains the heliostat room, 104 feet in
length, in its upper story, with halls and clock
room below. The basement furnishes room for
instrument shops, optical shops, grating room,
constant temperature room, and photographic
dark rooms. This list will give an idea of the
considerable range of subjects included in the
plan of work.
The center of interest, of course, is the ireat
dome covering the 40-inch telescope, and in this
several difficult engineering problems have been
skillfully solved. The tower rises fifty-two feet
from the ground to the base of the revolving
dome. It is built of brick, and has thirty-two
windows for ventilating purposes, as it is very
essential that the external and internal tempera-
PLATE II.
THE FORTY-INCH YERKES TELESCOPE.
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tures should be alike. Resting on this wall is
the steel dome, ninety feet in diameter, sixty
feet high, and weighing 140 tons. It revolves
on thirty-six wheels, three feet in diameter, pro-
vided with roller bearings. The skeleton of the
dome, partly covered with its wooden sheathing,
is shown in the cut. Two heavy girders, placed
thirteen feet apart (to leave room for the observ-
ing slit between them) form the twin back-bones,
and to these the smaller girders are built, all be-
ing tied together by horizontal members. The
skill shown in this design is evidenced by the
fact that, in spite of its great weight, the dome
can be moved by one man. But even this labor
is avoided by the provision of electric motors
which quickly-turn the-observing slit to any re-
quired direction. An interesting contrast with
this method of construction and operation is the
floating dome of the observatory at Nice, France.
This is 80 feet in diameter and weighs 110 tons.
The base of this dome is a circular float, turning
in a circular basin of slightly larger size, partly
filled with water, which seldom freezes in the
climate of Nice. One man can rotate this dome
in about tell minutes. However, a floating sys-
tem is impracticable in the cold climate of Wis-
consin, and is rendered unnecessary by the elec-
tric motors. The observing slit is covered by a
pair of shutters, 85 feet long, running on roller-
bearing wheels at the top and bottom. These
are opened and shut (always remaining parallel
to themselves) by an electric motor.
Inside the tower rises the massive brick pier,
28x32 at the base, and 16x20 feet at the top. On
this rests the cast iron base, surmounted by the
column in four sections tapering from 11x5 feet
at the bottom to 10 x 5 feet at the top. The
column is 43 feet high and weighs 50 tons.
On the top of the column is the equatorial
head, holding the bearings of the polar
axis, which is elevated at an angle above the
north point equal to the latitude of the observa-
tory, 42° 34' 15". Above the bearings of the
polar axis, the movable parts of the telescope
weigh 15 tons. Of this the polar axis weighs
34 tons, the declination axis and sleeve weigh
56 tons and the great tube, 60 feet long, weighs
6 tons. To insure smooth and easy motion with
this great weight, a system of roller bearings is
provided, there being one ring of steel rolls around
the declination axis, one under each bearing
of the polar axis, and a double set of 40-inch
steel balls to take the end thrust of the polar
axis, caused by its inclined position. Each
set of rolls runs in a steel yoke which is
pressed against the axis by adjustable levers,
thus allowing most of the weight to rest on the
rolls, and yet leaving enough on the bearings to
insure even motion. As a result of this system
of bearings, the telescope can be moved by the
application, to the end of the tube, of one pound
for each ton moved.
Perhaps, to an engineer, the most interesting
part of the telescope is the clock room, contained
in the upper section of the column. This is
shown, rather imperfectly, in Plate III. The
driving clock is required to turn the telescope on
its polar axis, which is parallel to the axis of the
earth, at the same rate, and in a contrary direc-
tion to the earth's rotation, thus keeping a star
stationary in the field of view. The clock is
shown on the left, with the train of wheels below
and the governor above. The governor is of the
"conical pendulum" type; the upright shaft be-
ing crossed by two pairs of levers, each pair car-
rying a heavy "ball" (in this case a cylinder) at
the lower end. Just above this lever system is
shown the horizontal friction ring. Fingers at-
tached to the levers press slightly against the
outer face of the ring, and a tendency of the
clock to run too fast causes an increase of press-
ure on the ring, thus giving a particularly perfect
regulation. I stood in the clock room for some
time, watching its running and it seemed to me
simply perfect. After some years experience
trying to observe with an imperfect driving clock
I was in a position to appreciate the perfection of
this masterpiece of the makers, Warner and Swa-
zey. The (nearly) vertical shaft, running up
from the train, carries the motion to the worm
wheel attached to the upper end of the polar
axis. At the right are shown the two electric
PLATE III.
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motors for giving quick motion to the polar and
declination axis. Prof. Hale says of the per-
formance of the driving clock: "Even before
there had been any opportunity to make the
usual adjustments or to rate the driving clock, a
star brought to the center of the field of an eye-
piece giving a power of 1,000 would remain for a
long time without apparent drift. With the
telescope undamped in right ascension, a star un-
der this power of course appeared to move very
rapidly across the field of view. But as soon as
the electric clamp was applied the star seemed to
stop instantly, without vibration or drift, al-
though the clock was called upon to set in motion
a mass weighing some twenty tons."
The telescope tube is made of sheet steel,
inch thick at the center and 3 inch at the ends.
The diameter of the tube is 52 inches at the cen-
ter, 42 inches at the objective end and 38 inches
at the eye end. This form of tube is very rigid,
the slight increase in diameter at the center giv-
ing it great stiffness. The 40-inch object glass
with its cell weighs 1,000 pounds, and the solar
spectroscope, sometimes attached to the eye end,
has an equal weight. It is necessary that the
two ends of the tube should be kept in precisely
the same relation to each other, a slight bending
would seriously impair the performance of the
instrument. This essential condition seems to
be perfectly fulfilled. Prof. Burnham has been
able to use with success an eyepiece giving a
magnifying power of 3,600 diameters in double-
star work, testifying at once to the excellence of
the telescope and the location.
In the cut of the completed instrument, Plate
I, is shown the rising floor, nearly at its lowest
position. It is 75 feet in diameter and has a ver-
tical motion of 23 feet. It is built of steel, with
a covering of wood, and weighs 374 tons. A
rectangular opening in the center surrounds the
telescope mounting and gives access at any ele-
vation to the clock room, by means of a spiral
staircase attached to the south side of the moun-
ting. The floor is hung by four pairs of wire
cables which pass over large sheaves and
are attached to counter-weights. To the bot-
tom of each counter-weight is attached a cable
which passes around a drum and thence to the
bottom of the floor. The four drums are each
turned by a worm gear, connected by shafting
with a single motor placed near the base of the
pier. The motor is controlled by a switch box
on the rising floor, thus enabling the astronomer
to bring the floor to any desired level, and mak-
ing it unnecessary for him to climb a ladder to
get at the eyepiece in any position of the tele-
scope. The motion of the floor is so smooth that
a person standing on it is unconscious of any
movement, the floor seeming stationary while
the dome and telescope appear to move. The
strength of the floor and its suspension can be
estimated from the fact that at the, dedicatory
exercises the guests, about 800 in number, were
seated on the floor (which, by the way, left room
for two or three hundred more).
A power house, 750 feet from the great dome,
and at a considerably lower level, contains the
plant for furnishing heat and light for the ob-
servatory and power for the motors. The plant
is in duplicate, there being two 8x10 Ideal en-
gines, each connected directly to a Siemens and
Halske dynamo with a capacity of 200 amperes
at 125 volts.
Space will not permit a description of the minor
instruments of the observatory, though the great
reflecting telescope now in process of construc-
tion, must be mentioned. The mirror is 60
inches in diameter, the glass being 8 inches
thick, and weighing about a ton. This is to
have a mounting of the "coude" form, which per-
mits the eye-piece to remain fixed while the tele-
scope is directed to any part of the heavens.
This instrument, which in some respects will be
more powerful than the 40-inch refractor, will
be mounted in a building by itself.
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ROSE TECH CLUB OF LOUISVILLE.
The Alumni of the Rose Tech met in the rooms
of the Engineers' and Architects' Club, Louis-
ville, Nov. 29th, to form a Rose Tech Club, of
Louisville. The following officers were elected:
W. M. Anderson, President.
Buckner Speed, Secretary-Treasurer.
It was determined to keep a bureau of informa-
tion at the club rooms of the Engineers' and
Architects' Club, where a stock of the catalogues
and other literature of the Institute might be
on hand and information given to students de-
siring to enter the Rose Tech. The following
constitution was then adopted:
CONSTITUTION OF THE ROSE TECH CLUB OF LOUISVILLE.
ARTICLEl. The name of this, Association shall be the
Rose Tech Club of Louisville.
ART. 2. All graduates of the Rose Polytechnic Insti-
tute living or making headquarters in Louisville are eli-
gible to membership.
ART. 3. The place of meeting is to be the Engineers'
and Architects' Club Rooms. The meetings are to be
called by the President at the request of two other mem-
bers. The annual meeting is to be held in September.
ART. 4. The purpose of the Rose Tech Club is the
furtherance of the interests of the Rose Polytechnic In-
stitute and the keeping of its members in touch with it.
ART. 5. The officers of the Club shall be a President
and a Secretary-Treasurer, who shall serve for one year.
ART. 6. There will be no dues nor fees, but an assess-
ment will be levied from time to time to pay such inci-
dental expenses as may be necessary.
ART. 7. The duties of the Secretary-Treasurer shall be
such as usually devolve on that office, and he shall keep
at the Club Rooms a stock of the annual catalogues of the
Rose Polytechnic Institute and obtain from it such infor-
mation as shall be of value to prospective students. His
accounts shall be audited at the annual meeting.
ART. 8. A quorum shall consist of six members.
ART. 9. Assessments shall only be levied by the two-
thirds vote of the members present.
ART. 10. These articles may be amended by two-thirds
vote at any meeting, provided notice of the amendment
has been given at a previous meeting.
After a most interesting meeting dinner was
served in the dining room of the Club.
The meeting then adjourned subject to the
call of the President. The following Alumni of
the Rose Tech were present:
H. G. Brownell, Principal Manual Training High
School.
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A. L. Hupe, Civil Engineer with Louisville Bridge &
Iron Company.
S. B. Tinsley, Professor of Mathematics, Male High
School.




W. M. Anderson, Professor of Physics, Manual Train-
ing High School.
Buckner Speed, Consulting Engineer, room 16, Norton
building.




Frank Miller, Assistant Superintendent Louisville Rail-
way Power Station.
W. S. Speed, with J. B. Speed & Co.
Harry Liggett, Electrician, Ohio Valley Telephone
Company.
Electrician, with Louisville Railway
Superintendent Louisville Railway
BUCKNER SPEED, Secretary.
THE ROSE TECH CLUB OF CHICAGO.
The first meeting for the season of the Chicago
Rose Tech Club was held at the home of Mr. T.
L. Condron, 685 48th Place, on Saturday even-
ing, October 30th. Mr. and Mrs. Condron ex-
tended invitations, not only to the members of
the Club, but to the wives of the married mem-
bers. Those present were: Mr. and Mrs. Men-
den, Mr. and Mrs. Leighty, Messrs. Sullivan,
Mills, Frank, Wicks, Johannott, Mory, Harris
and Sanborn.
Mr. Charles Young, of Davenport, Iowa, who
was in the city on business, was also present.
The Club is always pleased to meet out-of-town
members of the Alumni who happen to be in the
city from time to time.
This being the regular annual meeting, an
election of officers for the ensuing year took place
and resulted in the following selection:
President, Mr. T. L. Condron.
Vice-President, Mr. William Menden.
Secretary, Mr. Walter Mills.
The only other business transacted was to make
the annual dues of the Club a subscription to THE
ROSE TECHNIC, ($1.00). The President an-
nounced that THE TECHNIC had offered to pub-
lish all Club notices and accounts of meetings.
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Consequently all Club notices will hereafter be
made in the columns of THE TECHNIC. The
members of the Club noted with pleasure that in
the last issues of THE TECHNIC the Institute is
frequently referred to as the "Rose Tech" and
that the word "Poly" has been dropped entirely.
An enjoyable evening was spent socially by
the members, the pleasure being greatly increased
by the presence of the ladies. A delightful col-
lation was a feature of the evening.
WALTER MILLS, Secretary.
To the Members of the Rose Tech Club of Chicago:
Owing to the proximity of the holiday season
there will be no meeting of the Rose Tech Club
of Chicago until after the issue of the January
TECHNIC. Members of the club having any
suggestions to offer regarding the next meeting
are requested to communicate with me at once.
T. L. CONDRON, President.
ALUMNI NOTES.
J. L. Sanford is visiting in Chicago.
Walter Crebs, ex-'99, is visiting friends in
Terre Haute.
Walter M. Wickham, '92, is at present located
at Braddock, Pa.
W. H. Waite, '93, is with the Vulcan Iron
Works Co., Toledo.
E. E. Gilbert, '89, is with the General Elec-
tric Co., New York.
Wm. D. Elder, '90, is Assistant City Engineer
at Kalamazoo, Mich.
Mason, ex-'97, is with the Deep Water Com-
mission, Oswego, N. Y.
Edward C. Elder, '86, is Secretary of the Clay
Shingle Co., Indianapolis.
H. S. Hart, '93, is at present located at 726
Broadway, New York City.
Mason Galloway, '90, is Electrician for Marion
City Railway, Marion, Ind.
W. H. Palmer, '97, is with the Edison Illumin-
ating Co., St. Louis, Mo.
Chas. J. Young, '92, is Manager of the Peo-
ples' Light Co., Davenport, Iowa.
A. H. Klotz, '93, is located at Sandusky, 0.
with George Feick & Co., builders.
W. G. Am, '97, is in the Engineer's Office of
the L. & N. Railroad, Louisville, Ky.
H. M. Stanton, '94, is of the firm Stanton &
Denny, Attorneys-at-Law, Indianapolis.
Lucien W. Sullivan, '86, is draughtsman with
the Frazier & Chalmers Mfg. Co., Chicago.
F. F. Sinks, '96, is in the Construction De-
partment of the C. H. & W. Railroad, Chicago.
• Smith, '96, is with the firm of Smith & Sons,
Cotton Gin manufacturers, at Birmingham, Ala.
Wm. J. Fogarty, '92, is Supt. of the Cambridge
Punch, Shear & Roll Co., Cambridge City, Ind.
George H. Winters, '94, is with the Big Four
Ry. Co., and is at present located ,at Mattoon,
Milton S. Oglesby, '93, is Supt. of the Emer-
ald & Annandale Mining Companies at Robinson,
Utah.
F. D. Boyle, '92, is in the Railway Eng. De-
partment of General Electric Co., Schenectady,
N.Y.
Max B. Fitch, '90, is Supt. of the Graphic
Mines & Smelting Works, located at Magdalena,
N. M.
Wm. S. Menden, '91, is Assistant Engineer for
the Metropolitan West Side Elevated R. R. Co.,
Chicago.
J. J. Hellweg, Jr., '97, is in St. Louis, install-
ing a switch-board for the Western Electro Co.,
Chicago.
A. L. Hupe, '91, has the position of draughts-
man with the Louisville Bridge & Iron Co.,
Louisville.
Arthur Rice, '93, is in the construction de-
partment of the New York Telephone Co., New
York City.
Edward G. Waters, '88, . is assistant to the
First Vice-President of the General Electric Co.,
New York.
Mr. Walter Mills, Secretary of Rose Tech
Club of Chicago, goes to Colorado on a combined
78 THE ROSE TECHNIC.
business and pleasure trip this week (Dec. 6th).
He expects to be back in time to attend the
January meeting of the club.
Julian Scholl, '88, is of the firm Julian Scholl
& Co., Mechanical Engineers, 126 Liberty street,
New York.
Tucker, '97, is in the draughting department
of the Drigg-Seabury Gun & Ammunition Co.,
Derby, Conn.
Wm. D. Wiggins, '95, is on the Engineering
Corps of Pittsburg Division of the P. R. R. Co..,
Pittsburg, Pa.
A. H. Meyer, '97, has accepted the position of
Superintendent of the Camden Light & Power
Co., Camden, Ark. •
S. E. Johannessen, '93, is in the Transformer
Department of the Wagner Electric & Manufac-
turing Co., St. Louis.
Walter B. Wiley, '89, in the Coke Department
Illinois Steel Co., Mt. Pleasant, Pa., is very ill
at his home in Terre Haute.
Rice, '93, has been promoted to the head of
the Engineering Department of the Construction
Department of the Metropolitan Telephone and
Telegraph Co., New York.
W. R. Sanborn, '96, is instrument man on the
C. & N. W. R. R. survey of the double track
division from Evansville to Oregon, Wis. ; resi-
dence at Evansville, Wis.
Speed, '94, formerly of the firm of Wood &
Speed, has opened an office, room 16, Norton
Building, Louisville, Ky. , as Consulting Engineer
in Steam, Electrical and Gas Engine Machinery.
Collett, '90, has given up his position with the
Metropolitan Telephone and Telegraph Co., New
York, and accepted the position as Eastern agent
for the Elevator Supply Co., of Chicago, with
headquarters in New York.
0. P. Hood, '85, Professor of Mathematics and
Superintendent of the work shops of the Kansas
Agriculture and Mechanical College, at Manhat-
tan, Kan., has been given an assistant, owing to




OOT ball for the season of '97
ended for Rose in the game at
Richmond on the Earlham
campus, Nov. 25, and resulted
in a defeat of the Quakers with
a score of 10 to 0.
The weather was such as to
make it impossible for either
team to show what it was able
to do, but still Rose clearly outplayed
Earlham at all points of the game, and
7g never allowed the ball to come nearer
their goal than was reached at the kick
off. The concensus of opinion is, that the score
would have been much larger had the game
been played on a dry day, for some of Rose
Tech's best plays were very ineffective on the
slippery ground, so that the ball was not pressed
forward with the speed that could otherwise have
been attained.
The rain began falling before noon and con-
tinued throughout the whole afternoon, but
Earlham was fortunate in having a well sodded
gridiron so that although things were slippery
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and wet, the teams were not required to wallow
around in the mud.
The game was called at 2:30 and about 15
minutes before that time Captain Austin and his
men faced the rain and began preliminary prac-
tice. Earlham soon after put in her appearance
and was greeted with much enthusiasm by the
rooters for the yellow and cream. The rain did
not dampen this enthusiasm and the yells and
songs of praise continued until the first touch
down, after which the noise that was made
lacked much spirit. The team was cheered and
encouraged however 'throughout the game and
the patriotism of the Quakers became more ap-
parent when one saw to what proportions the
crowd had grown before the game had advanced
far.
Binford won the toss and chose the ball.
Austin took the west goal.
Allen kicked to the 15 yard line to Meriwether,
who advanced it 8 yards before he was downed.
Ford then went round the end for 5 yards and
Austin for 15 more. Meriwether made 5 yards
and in the next play the ball was fumbled and
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lost. Earlham tried bucking the line but found
it solid, then her end play was stopped so that
on the third down Allen was sent back for a
punt. Rose again got possession of the ball on
their 18 yard line and pushed Earlham down the
field at a rapid rate. Ford made 3 twelve yard
gains. Austin added four or five yards lengths.
Meriwether hit the line for 10 yards which added
to the other gains brought the ball to within 4
yards of goal, when McLellan went through for
the first touchdown in just seven minutes after
the first blow of the referee's whistle. Austin
failed on an easy goal.
Allen then kicked to Austin who fumbled, Ford
fell on the ball and it never went out of Rose' s pos-
session again un-
til the next touch-
down was made.
In the second play
Ford was sent
around the end and
made the most bril-
liant play of the
game. Well aided
by the interference
he broke past all
opposition and was
going toward the
goal with an open
field in front of
him, when Binford
sn
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of Earlham overtook him and made a pretty tackle,
but not until 35 yards had been crossed. Aus-
tin then hit the line for 8 yards, Stone gained
ten and in 3 minutes after the last touch down
Hubbell went through tackle for 6 yards and
made the second touchdown. Austin kicked
goal.
Score: Earlham 0; R. P. I. 10.
In the rest of the half the Quakers held a
firmer line and the ball was kept in the center of
the field most of the time neither goal being in
immediate danger at any time. Shortly after
the kick off Rose was held for two downs and
Meriwether punted for 30 yards. Earlham got
the ball and was unable to advance and punted.
The punt was blocked but Earlham retained pos-
session of the ball and punted again. This time
the ball went out of bounds and Meriwether got
it. Rose then advanced it into Earlham terri-
tory where she lost it on a fumble. Earlham
then sent Allen back for a fake kick on which he
made 18 yards. The next two downs gained 8
yards for them and for the first time in the game
they were advancing the ball when time was
called with the oval in the Quaker's possession
and on Rose's 30 yard line.
In the second half neither side scored but the.
pigskin was in Earlham territory all the time ex-
cept when it was punted past the center of the
field. Stone kicked
off low for 20 yards
and the Quakers ad-
vanced it 10 yards
in 4 downs. Fur-
ther advancement
was firmly checked.
Allen punted for 45
yards to Meriweth-
er, who advanced it
15 yards. Rose
then carried it to
Earlham's 30 yard
line where she lost
it on downs. -The
Quakers were un-
able to advance
and punted past the centre of the field. Rose
then carried it to within 18 yards of goal and
lost it on downs. Earlham then punted to the
centre of the field and Rose carried it back to
within 15 yards of goal when she lost it on
a fumble. In this last advance the revolving
wedges did good work and at one time it looked
as though they would not be stopped but Austin
was unable to break free from the mass before it
was broken up. When Earlham got possession
of the ball she kicked to the center of the field
and Jumper fumbled, Earlham falling on the
ball. The Quakers made two gains and time
was called. The line up was as follows:












Doan . . C.. Thompson
Charles . R. C. Davis
Kimmel . R. I. Hubbell
Peacock R. E. Stone
0. Binford, Capt. Q. Jumper
Fletcher . L. H Austin, Capt
Allen R. H. Ford








Umpire: Prof. Sackett. Referee: Lansden.
Linesmen: Edwards and Rees.
Touchdowns: McLellan and Hubbell.
Goals : Austin, 1.
Halves, 25 minutes and 20 minutes.
That Earlham played a good game is true, for
she succeeded in holding Rose for more downs
than any other team this year. Her team was
much lighter than Rose, averaging only about
160 lbs. and therefore she was at a disadvantage
on a slippery day. On their side Allen and Bin-
ford did some splendid work.
The Rose line was as firm as usual and had
little trouble in holding their own or in breaking
through when necessary. In the punts made by
Allen, Rose had no trouble in getting through
the line almost as soon as the ball was snapped
but the punter was so far back and so quick that
the ball was well in the air before he could be
reached.
Ford undoubtedly did the best playing of the
day and carried the ball with his characteristic
dash, always gaining ground. He did some fine
dodging and was a hard man to down.
Austin did splendid work throughout the
game. He captained his team well and played
his position in a praiseworthy way, making good
gains round the end as well as by hitting the
line. He broke into Earlham's interference of-
ten and was prominent in nearly every play.
Meriwether did good work but was handi-
capped from the fact that he had hardly gotten
over injuries received from the Indianapolis
game. He was forced to leave the field in the
last few minutes of playing, Hubbell taking his
place. Hubbell played his usual good game and
did some splendid work both on the offensive and
the defensive.
Stone made several good gains and Davis did
work that attracted attention to his obscure posi-
tion.
A SUMMARY AND AN OUTLOOK.
ITH a total score of 78 for and 32 against
her, Rose looks back upon the most suc-
cessful foot ball season in her history. Some of
the best teams of the State have been met on the
gridiron and have either been defeated or else
held down to a very even game. The splendid
playing, has attracted much notice throughout
the State and Mr. Gontreman, the Eastern foot
ball authority, has classed Rose amongst the three
best teams of Indiana. Also, the same man se-
lected two of the Rose players for the "All Indi-
ana Team," namely, Austin for end and Meri-
wether for full back.
The men are all of very uniform size with
weights that vary from 159 to 211 lbs., and
heights from 5'7 Y4." to 6'134" the averages being
170 lbs. weight and 5'1054" height.
Their playing qualities were also uniform, so
that the games were won by the team as a whole,
every man in it being the star player. Of course
some of the men were able to shine much brighter
at times, but still much of this was due to the
good support they received from the rest of the
team.
The line was of very uniform strength and of
such a character as could do credit to the style of
backs that were behind it.
Meriwether is without doubt a genuine full
back and well deserves being the only man men-
tioned for that position on the "All Indiana
Team." He is a splendid punter and his line
hitting abilities are truly great.
Ford did work this season that surpassed any-
thing he has ever done before. How he can be
left out of the "All Indiana Team" is hard to
see. He made longer gains and played with
more dash than any other man on the team, and
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was always a sure man to serid round the end.
Austin deserves much credit for the good
work of the team. He not only played his posi-
tion of end in an exceptional manner, but was a
captain, coach and trainer of much merit. He
obtained the best of work out of the men and
kept them in splendid condition throughout the
season. Under his direction many new plays
were learned and the interference was brought
to almost perfection.
Hubbell and Whitten form a pair of tackles
that are right up to the standard. They consti-
tute two strong positions of the line and to them
is due; to a great extent, the success of plays
through tackle.
Jumper has proven a quick and reliable quarter
back. He is cool-headed in the game and sev-
eral times gave the signals very effectively.
Kittredge was a good half back and usually
made fine gains when he carried the ball.
Davis and Freudenreich were valuable men at
guard and taken together were never outclassed
by an opposing team.
Thompson firmly held his position of center
and Rose never had any fear from that quarter.
Stone was a speedy man at end and did good
work breaking into the interference.
McLellan played the position of tackle on sev-
eral occasions and showed that Rose will have at
least one good man for that position next year.
From the substitutes there will be material to
work on next year. Edwards was the only one
to play in a regular game and then only for a
short trial. These men however are well worthy
of forming a part of the team and will have a
chance to put their experience into practice next
year.
The prospectus of the next team is all that can
be desired. It is true that Rose loses very
valuable men in Ford, Austin, Hubbell, Whitten
and Freudenreich, but the resources are not by
any means used up. A number of men in the
Institute are capable of filling the places vacated
by these men, and filling them well.
The '97 team has established a reputation
which will require a great effort on the part of
the men to hold up next year. It can be done,
however, if all the students will go at it in the
right way. School spirit at the present time is
not at as high a point as it should be at Rose and
each individual should see that it is bettered, for
without it no success can be had in the athletic
field.
With such a man as Davis as captain, Rose
ought to do work of credit in foot ball. He is a
man of much experience and a player of rare
ability. These qualities together with his accu-
rate knowledge of the game will make him a
splendid coach.
Of course it will be impossible to predict what
will be the line-up of next year, for the next
Freshman class may bring in men who will be
able to fill some very important places, and then
there are a number at present in the school who
could do much in behalf of the team if they
would.
It is to be sincerely hoped that next season
enough interest may be shown to bring out suf-
ficient men to at least have two teams for prac-
tice. Foot ball is a noble game and if the men
would consider the great advantages offered by
such practice in the building up of strong consti-
tutions, there would be no lack of material next
year. No man on the team received injuries of
more moment than a sprained ankle and there is
no reason why men in such splendid condition as
our last team should be disabled.
MEETING OF ATHLETIC DIRECTORS.
A meeting of the Athletic Directors was held
on Tuesday noon, Nov. 23, in President Mees'
office, all being present except Pfleging '00 and
Dickerson '01. The resignation of Freudenreich,
'98, as basket ball manager, was accepted and
Pfleging '00, was elected in his place. The ques-
tion of the election of the foot ball captain was
then brought up and a motion was carried to allow
only those men on the team who had played in
a regular game to vote. This barred the two
substitutes Appleton and Likert, who, although
they had daily been with the team at practice and
had seen the best games of the season, had not
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been called into active play at any time. These
men had worked as hard as any one on the team
and had been thrown in with other players
as much, had seen the abilities of the players
both in practice and in regular games, and
should hardly have been denied the privilege
of casting a vote for the man that will captain
them next year, just because fate had not made
it necessary for them to play for a few minutes
in some regular game.
The question of having the team's picture
taken was considered and Manager Lansden was
appointed to make arrangements for it at an
early date. The meeting then adjourned until
next month.
ELECTION OF FOOT BALL CAPTAIN.
Between the hours of 9 and 11 on Saturday
morning, December 4, ballots were deposited in
the office of the registrar for the election of cap-
tain of next year's foot ball team. The ballots
were opened by the athletic directors and of the
votes cast for Davis, '99, Jumper, '99 and Stone,
'99, the first mentioned received a majority and
was declared elected.
THE GYMNASIUM.
Nothing definite has yet been arranged as re-
gards to the class work in the gymnasium. One
term has passed and still the lockers have not put
in their appearance and were it not for the hand-
ball court, the gymnasium floor would have been
quite empty this fall. It is true that the foot-
ball team made good use of the dressing room
but that is a comparatively small item.
The lockers are, however, very near comple-
tion, and by the first of next term Rose Tech's
gymnasium will be provided with as fine a set as
one could desire, being large and well ventilated
and built of solid oak fitted with combination
locks. The charges for these will be nothing
outside of the $1.00 per term for gymnasium fees.
Members of the Athletic Association, but not
members of the gymnasium class, will be required
to pay 25 cents for the use of the locker.
No program has yet been arranged, but it is
more than likely that the classes will start in
regular work the first of the term. The athletic
directors have made arrangements for taking
charge of the gymnasium and from now on there
will always be two of the directors who will see
that things are kept in the right order.
GAMES ELSEWHERE.
Pennsylvania claims the championship of the
"big four" teams of the east on the basis of a
comparative score. Yale however won the most
creditable victory of the year in defeating Prince-
ton. Harvard, the team that started out with
such bright prospects and such good playing
seemed to be overpowered with confidence and
was not only held to a blank tie by Yale but was
also defeated by Pennsylvania with a score of 15
to 6.
The Carlisle Indians did some strong playing,
but they seemed weaker comparatively than last
year. They defeated the University of Illinois
on November 21 with a score of 23 to 6 and also
the University of Cincinnati with a score of 10
to 0 on Thanksgiving.
The University of Wisconsin team has a clear
title to the western championship. Michigan
was even with Wisconsin in the race until
Thanksgiving, when Chicago defeated her leav-
ing the Badgers the sole claimant of the cham-
pionship honor. The Wisconsin players are the
only ones in the west that have gone through
the season undefeated in an intercollegiate con-
test, and teams they have not met have been
beaten by those over which they have been vic-
torious.
Purdue was not up to standard this year. In-
diana University made big advances in the past
year and among the Indiana teams comes sec-
ond to Purdue. DePauw wound up her season
on Thanksgiving without having made a single
touchdown in a championship game.
Some scores:
Yale 6 Princeton  0
U. of Pennsylvania 15 Harvard • • 6
Chicago  21 Michigan  12
Pennsylvania 4 Cornell 0
Indiana University 14 DePauw  0
Purdue 6 Minnesota  0
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ATHLETIC NOTES.
The Western Inter-Collegiate Athletic Associa-
tion, which includes the Universities of Michi-
gan, Wisconsin, and Chicago and Grinnel College,
have added discus throwing to their list of events
in future inter-collegiate contests.
The foot ball team had its picture taken on
the campus on Thursday, December 2 at 1:30 by
Holloway. The men were all desirous of hav-
ing it taken in the open air and selected a place
between the main building and the gymnasium.
We hope to have a half tone of this picture in
the current number of THE TECHNIC.
Only one team was brought here from a dis-
tance, namely, Indiana University, and that re-
sulted in such an utter failure financially that it
would have been absurd to run the Athletic
Association into further debt by bringing other
teams. If the men would show enough school
spirit to come out and patronize the games and
make an effort to bring other people it would be
easy to have a game for each Saturday of the
season. For instance, at least two games had to
be refused from other colleges just because they
wanted to play here. This applies to base ball
as well as to foot ball.
Rose Tech has always been at a disadvantage
in scheduling either foot ball or base ball games
for the reason that no dates are allowed to be
made the season beforehand, but all games must
be taken from open dates of other colleges. It
is therefore not infrequent that if a game is not
fixed for each Saturday the management is like-
ly to be blamed and often unjustly. Manager
Lansden certainly deserves credit for having
procured perhaps the most satisfactory schedule
in Rose's foot ball days. It is true, that several
Saturdays passed when there were no regular
games, but this was not due to lack of effort, for
every suitable team in the vicinity was written
to asking for a game. These Saturdays were
not all wasted, for at one time a game was had.
with the High School team and at another prac-
tice was had with the Normals.
M. C. Gontreman, the Eastern football expert,
who coached Indiana University' s team this year,
was interviewed by a Chicago Paper, Sunday,
Nov. 1st, on Indiana football. Among other
things, he said:
"Purdue stands first, without question. But she has
not maintained her supremacy this year with the ease of
former years.
The Rose Polytechnic Institute team at Terre Haute is
strong, undoubtedly strong, and lacks only practice and
good coaching to make it the equal of much stronger
teams."
As to Indiana, with the new men developing, I feel
confident that we will defeat Purdue next year. Indiana
has outclassed her superior of two years ago, DePauw,
having shut that eleven out in three successive games.
An All-Indiana Team, chosen by Mr. Gontreman, after
an hour of careful weighing of merits, is as follows :
Center—Breen, of Purdue, with Ray, of Indiana Uni-
versity, substitute.
Guards—King, of Indiana University, and Webb, of
Purdue.
Tackles—Roller, of DePauw, and Alward, of Purdue.
Ends—Hall, of Purdue, and Austin, of Rose Polytech-
nic.
Quarterback—Sears, of Purdue, or Binford, of Indiana
University.
Halfbacks—Moore, of Purdue, Yontsler and Hunt, of
Indiana University.
Fullback—Meriwether, of Rose Polytechnic.
—Tribune.
FOOT BALL POINTS SCORED DURING THE
SEASON.
Pennsylvania  463 Opponents 20





























Dickinson . 131  41
Bucknell 83 97
Williams . . 6  197
Amherst 14 108
Wesleyan 117  154
Annapolis 







A Freshman wrote a letter home,
The weather he said had been clear,
But what he dreaded most of all
Was its HAZY atmosphere.—Ex.
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Cbe harmonic Analyser.
By 3. benry Eendi, '97.
The subject of the decomposition of an arbitrary function into a
sum of functions of a special type has many fascinations. No stu-
dent of mathematics, if he possess any soul at all, can fail to recog-
nize the poetry that pervades this branch of mathematics.—Oliver
Heaviside.
HE decomposition of an arbitrary function
into a series of normal forms is often of
great importance in certain physical problems.
When the normal form is the sine or cosine, the
series is known as Fourier's, a statement of the
theory of which is as follows:
Any function of period 2 r, which is finite con-
tinuous and single valued from x = o to x =2 7r,
can be expressed by a series of sines and cosines
in but one way. Fourier' s series is
y= B. + B, cos x + B, cos 2 x + - - B. cos nx + - - -
+ A, sin x + A2 sin 2 x + - - - A. sin n x + - - - -
Now in order to apply this series to any par-
ticular case it is only necessary to find the proper
values of the A's and B's, which are given by
A„---





y cos n x dx.
w 0
It is the object of the harmonic analyser to in-
tegrate these values for A„ and B„, the data given
being the curve of the function which we desire
to expand. This curve may have been obtained
experimentally.
If the curve be quite smooth we may approxi-
mate to the values for A„ and B. as follows:
Take (s + 1) equal increments of x between o
y sin nx dx
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and 27r, so that (s+1) A x = 2 7r. Then our in-
tegrals are approximately the summations
2 K=SA„= f(KA x) sin (n x)
s+1
2
Bu= (c.A x) cos (nKtix).
s+1
These formulee are convenient so long as we
are not required by the irregularities of the curve
to make s very large, that is A x, very small.
In fact it was the great labor of such a calcula-
tion that led the writer to look up the matter of
harmonic analysers, and substitute "brass for
brain," as Lord Kelvin puts it.
To go into the details of construction of the
several analysers which we are about to describe,
would necessitate a greater space than is at our
disposal.
We will, therefore, limit ourselves to the prin-
ciples involved and such diagrams as will indicate
the mechanical construction.
Taking the integrals the harmonic analyser
must find and integrating by parts. We get
1
[y cos n x]
1 .
7 B. = —
n 




2 Cos nx dy
o n 0





n n x dy
o n 
It will be seen that on substituting the limits
in the integrated parts, that it vanishes providing
that the curve is nowhere vertical for a finite dis-
tance. In case the curve in question does con-
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tam n a finite vertical part as P B and Q C in the
curve A PBQ C, (Fig. 1), it will be shown that
the integrated part can be dropped, as then an
equal and negative term is introduced by the re-
maining integral.
Fig. 1.
Let x, be the value of x at P and B,
y1 and 3/2 the ordinates of P and B.
Then for the limits y, and y, the integrated
part of B. gives
y, sin n x — y, sin n x = sin n x (371— y2)
while the integral taken between the same limits
becomes
ray2
which exactly cancels the integrated part. We





7r cos n x dy
n 7r
f 2 w.sin n x dy
Tun-
From these integrals there follows a beautiful
property of Fouriers' series, upon which depends
the simplest form of analyser. This property
was first shown by Clifford.
Let the curve to be analysed be drawn to such
a scale that its abscissae are multiplied by n, and
suppose it to be wrapped around a cylinder of
radius unity so that the curve makes n turns
around the cylinder then since the curve is peri-
odic, it will form a closed curve.
Let a plane be passed through the element con-
taining the point of the curve corresponding to
x= o, and the axis of the cylinder, then it is
easily seen that the projection of the area formed
by the closed curve, upon this plane is given by
f2 V d (cos n x) dy =--- f2 7r sin n x dy0 0
sin nx dy = —sin (y1 — y2)
and in the same way the projected area on an-
other plane at right angles to this one, gives
f2 7r.
0
cos n x dy
and therefore these areas are proportional re-
spectively to the coefficients B. and A. of Fourier' s
series. A machine based directly upon this
principle would be very inconvenient since a new
drawing would be necessary for every pair of
coefficients.
This objection has been removed in a manner
which will appear in the description of an instru-
ment based on this principle.
In the tangent plane to the upper element of a
horizontal cylinder, there is a table having a 
ple harmonic motion at right angles to the axis
of the cylinder. Upon this table is mounted a
planimeter, whose tracing point is constrained to
move along the upper element of the cylinder.
The cylinder being of such a diameter that one
period of the curve just wraps around once, so
that in one turn of the cylinder, the tracing point,
which is guided by hand to follow the curve, will
have completely traced the curve.
The feature introduced in order to get rid of the
necessity for a new curve for every set of co-
efficients, is the harmonic motion of the plani-
meter table. In this case it is only necessary to
change the gearing connecting the cylinder and
the harmonic motion mechanism of the table.
To get A3, say, we would connect them so that
the table completes three periods of its motion,
while the cylinder makes one rotation.
The reading of the planimeter being a number
proportional to A. or B., according to the phase
in which the table starts its motion.
The above machine is of particular interest
since it is capable of being generalized, so that
we can develop a function in other normal forms
besides the sine, for instance the zeroth Bessel
function. The change that would have to be
made in this case, would be in the motion of the
planimeter table.
Another instrument depending on the same
form of integrals for A. and B. is known as
Sharp' s analyser.
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It consists of the frame K. K. K. (Fig. 2) rest-
ing on the drawing board by means of the wheels
B and W, or W2, so that it is free to move per-
pendicular to the shaft of W, and W2.- To this
shaft is geared the disc D1 which has a keyway
on its upper surface engaging the key on the
under surface of disc D, which again has a key
on its upper surface engaging the keyway on the
under surface of D.
It will be seen that these discs form an Oldham
coupling for parallel shafts, so that, if any point
of D3 be held stationary, then will D, have the
same angular velocity about that point as a cen-
ter as has the disc DI.
The method of operation is as follows: Sup-









Wl, Wl, and B, the former having such a diameter
that the disc D, turns once while the carriage
moves the length of the curve along 0 X.
While the main carriage moves along 0 X, the
point P, of the small carriage F F which is free
to move parallel to 0 Y, can follow the curve.
Now this small carriage carries the wheel A
which rests on D3, and their point of contact is at
every instant the center of rotation of D3 so that
if P (a part of the small carriage) traces the,
curve, A will trace out another curve on D3.
In this curve (Fig. 3) let the points p and p' be
the points corresponding to P and P' on the
curve to be analysed. Then we have
p p' -= dy
p'q = sin x dy
p q = cos x dy.
Let R R' be perpendicular to 0 Y'
0 Y' being parallel to 0 Y when P is at x = o
R' is the position of A corresponding to x =2 7.
Then
R R'= f2 1rsin x dy
0
OR = 7 COS x dy.
or B, =
1 





To get the other sets of coefficients it is neces-
sary to change the wheels W1, W2 to another set
having such a diameter that in rolling over the
length of the curve, they cause n rotations of Di.
In the actual instrument it is not necessary to
trace the curve on D3, the initial and final posi-
tions only being required.
Still another form depending on the same in-
tegrals is due to Prof. Henrici.
It consists essentially of a frame supporting
two registering wheels whose axes are at right
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angles. (Fig. 4). These axes also contain two
wheels R,, R, which bear against the sphere S.
The frame is supported by the pillars K K K
the whole being so mounted that it is capable of
being rotated about the vertical axis of the
sphere, at right angles to the plane of the axes
of the registering wheels.
The lowest point of the sphere touches a cylinder
which rolls parallel to the axis of Y, and which
is part of the main carriage. Another -carriage is
mounted upon this one which moves parallel to
the X axis of the curve. This last carriage is
connected with the frame K K K in such a way
that when the tracing point on this carriage has
completed the curve the frame K K K will have
made n rotations.
If now, the tracer follows the curve, the frame
K K K will rotate and the three wheels will
carry the sphere with it, which will turn like a
pivot at its point of contact with the cylinder.
If at any instant the axis X X (the axis of the
cylinder) makes an angle n 0 with the plane of
R1, and if, in this position, the cylinder makes a
turn dy, it will set the sphere turning about
its horizontal diameter XX and communicate
its motion to the registering wheels. It will
be seen that if r is the radius of the sphere,
the point of contact of the sphere and the wheel
R, is at a distance r sin n 9 from the axis of the
sphere, and therefore R, turns proportionally to
dy sin n O. Similarly the other wheel, R2, will
turn proportionally to dy cos n 0, so that if the
tracer moves over the whole curve, these two
wheels will register numbers proportional to A.
and B„.
This Henrici instrument is one of the most per-
fect instruments made for the purpose.
Several other instruments might have been de-
scribed, but the above descriptions will perhaps
be sufficient to explain the basis upon which all
of them are founded.
Lord Kelvin's analyser, which was the first one
ever invented, will be discussed some other time,
in connection with his Tide Predicter.
SONGS SUNG BEFORE THE GAME WITH
EARLHAM ON THANKSGIVING DAY.
Tune, "Kingdom Come."
Say, people have you seen old Earlham
a wrestlin' with the pig skin yet?
She's mighty warm and hard to tackle,
and will win the game, you bet.
CH0.—For Polly's come, Rah! Rah!
But Polly will go, Oh! Oh!
For what we'll do will be a plenty,
And we'll not give her a show.
Just wait and see our interference and
the kind of stuff we've got;
We not only make a fine appearance, but
I'll tell you these we're hot!
Now Rose might think that we're dead easy,
but I'll tell you we're not so slow,
For when that ball's in our possession
the thing has got to go.
Tune, 'Faith is the victory."
Lined up along the foot-ball field,
Our team awaits its foes.
Watch, now, and keep your right eye peeled,
We're laying low for Rose.
We're out to yell, we're out to root,
We're out to win the game;
We'll do our part, they'll follow suit,
And gain us joy and fame.
CH0.—Fight for the victory,
Buck! for the victory,
Run 'round the end for victory,
There'll be no rest for Rose.
There's Allen, Binford, Elliott, Van,
And Stabler, Our full-back;
Old Peacock, he's a mighty man,
We'll let Rose "hold the sack."
For when you see our boys line up,
With Kimmell, Fletch and Moore,
If you don't think that we're the stuff,
Just wait and see the score.
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46), be 1Differentiat System of
(4° Multiplex telegrapbv.
36P g. 33). Vatter, '99.
IN Morse' s first experimental telegraph line(1837) two line wires were used, one of
which formed the return circuit.
Steinheil (Munich 1837) discovered that in-
stead of a return wire the earth might be used,
contact being made to earth at the two ends by
means of earth plates sunk in the ground.
Since that time but one wire has been used in
telegraph circuits.
In 1853 Dr. Gentil attempted to send signals
in opposite directions simultaneously by using an
equating local battery, current from which was
sent around home relay coils to counteract line
current emanating from home line battery. This
was effected by means of a double key. This
system did not prove practical owing to the diffi-
culty of keeping the line and equating currents
the same.
In 1854 Frischen greatly improved this by
using a line battery only and divided home bat-
tery current in home relay coils.
The one great trouble with both of these meth-
ods was in the keys used, as they would break
line circuit when signalling and cause false
signals.
In 1855 Nystrom invented a continuity-pre-
serving key which subsequently perfected
Frischen's method and made duplexing possible.
In 1853 Maron invented the Bridge system of
simultaneous transmission in opposite directions.
In 1868 Stearns improved Nystrom's Key and
made it a combined sounder and transmitter
operated by local battery and Morse Key.
In 1874 Edison devised a bridge quadruplex.
In 1876 Gerrit Smith invented a differential
system of quadruplexing.
The several methods of multiplex transmission
will be briefly explained.
The bridge method, operated as follows:
• The home battery current divides, part going
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to line and part to earth. By a suitable arrange-
ment of resistances the home receiving instru-
ments are bridged across from points on these two
circuits where there is no difference of potential,
and thus home sending instruments do not oper-
ate home relays.
Incoming currents on the contrary establish a
difference of potential at these same points and
the home receiving instruments therefore respond
to the distant sending instruments.
The bridge is used quite extensively and has
the advantage that no special winding is necessary
unless line is very long, in which case balancing
or compensating coils are used in connection with
condensers.
The bridge requires somewhat more current
for its operation than the differential.
A harmonic system using vibrating tuning
forks to transmit pulsating currents, and mag-
netic tuning fork relays to respond to them.
In this system the tuning forks of both the
sending instrument and its corresponding relay
at the other end are of the same pitch.
A relay of one pitch will not respond to pulsa-
tions corresponding to a different pitch; however,
recent improvements give promise of a practical
application of this system.
Induction methods, use delicate relays, and
in some special cases telephone receivers. • This
system can be superimposed on an ordinary tele-
graph line, thus making it a Duplex or a Diplex.
A recent method, which looks promising, makes
use of an alternate current dynamo of special de-
sign. Brushes and commutators are arranged to
allow positive or negative pulsation to be taken
off and transmitted through home relays which
are equipped with differential winding, current
passes to the line thence to polarized relays at
distant station. The dynamo is driven at a con-
stant speed, giving about 40 cycles per second, so
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the positive or negative pulsations give the effect
of a coptinuous current on the relays.
The Differential system is operated by dividing
the home current through two sets of coils on the
relay magnet cores. Most authors state that
these coils are wound in opposite directions and
that the home current being equal in each coil
they neutralize each other. A better way of
stating this is to say the coils are all wound in
one direction but the home current enters in the
middle, and to get out is obliged to flow in oppo-
site directions.
A
Suppose C D bisects A B. If this figure were a
hollow T pipe, and we force water in at D, it
would flow out at A and at B. Direction of flow
in C A is opposite in direction to flow in C B.
Force water in at B and it would flow from D
and A. Direction of flow in B C is same as
direction of flow in C A.
Now C A and C B corresponds to our differen-
tial coils in relay magnets.
If the resistance to flow is the same in C A and
C B, by forcing water in at
D we could not get more
water through one side than
we could the other, but by
choking B we would have
a larger flow from C to A
than from C to B.
Now it would be the same
with electric currents. If
current enters D and resist-
ances of C A and C B being
equal, and resistances be-
yond being equal, we have
same current in each side
and if these currents are
traveling round one piece of
iron in opposite directions
they tend to form opposite
poles at either end of the iron and the one•neu-
tralizes the other.
If we insert resistance at some point beyond B
more current flows from C to A than frcm C to
B and the effective current is the algebraic sum
of the two, and the iron would be magnetized by
this effective current.
Now looking at Fig. 6. Relay R corresponds to
this diagram. The home current passes up 1,
partly through 3 and coil h, to line, another por-
tion through 2 and coil h through resistance x to
earth. Now if resistance x is equal to resis-
tance of line equal currents traverse coils h and
h, in opposite directions and thus relay R is not
affected, the current sent to line, however, goes
over to coil h', of distant relay, passes through to
31 to 11, through contact C to 81, to resistance
y to 9 to earth. As this passes through but one
coil of relay R1 it responds and closes local cir-
cuit of sounder S1. Some little current will also
pass from 31 across to 21 and through coil Ii'i to
41 through x1 to 5' to earth, but as the flow is
all in the same direction through both coils, the
whole of the current flowing through these coils
is effective.
This corresponds to water being forced in at A
(in diagram above) its flow to C and on to B are
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The reverse, of course, takes place when sig-
nals are sent from the distant to the home station.
Now if batteries are arranged as shown in Fig. 6,
and both station signal, negative currents pass
to line from either end and neutralize; thus we
have no currents in line wire and consequently
no currents in h1 and h', but we have a negative
current of strength, say 1, in coils h and h'1 and
both relays will respond.
Now reverse battery at one end, say at home
station, and let both stations signal, we have
positive current of 2 in line and in coils h 1 and
h' , also positive currents of 1 in coils h and h'
which flows in the opposite direction, algebraic
sum 1, thus we have same effective currents as
before and it will be seen it makes no difference
how our battery connections are made at either
end of the line. Thus two messages are sent one
in each direction simultaneously.
If we insert a battery of 3 volts E. M. F. into
a resistance of 6 ohms we do not get a current of
÷ ampere as given by = c, for we make no al-
lowance for internal resistance of batteries, which
we will assume is a ohm each in the present case,
3 1thus current would be 




at the same time, we insert battery we cut out 3
ohms resistance from our 6 ohms, our current
1would be — —
3 
- = - ampere. If now we in-
sert three more batteries of 1 volt E. M. F. each
and cut out 3 additional ohms we have
3 + 3 
(6-6)+3+3 
= 1 ampere,
thus, by doubling our voltage we double the cur-
rent, provided we cut out equating resistance.
This is the part played by transmitter in Fig.
6, known as the single current transmitter or
continuity preserving key. It is operated by
local battery and key as shown.
This for two reasons; it opens and closes bat-
tery circuit quicker than the hand could and
allows the sending operator to hear the click of
his own sounder as it were. The lever is some-
what heavy and in its play between adjusting
screws gives quite a volume of sound. It is
shown in detail in Fig. 2, with lever depressed.
The small spring lever B is insulated from lever
7.717.P LfiTTE q.
12 and is shown in contact with screw A. When
local current is released from coil L. M., lever
tilts and B recedes from A, makes contact with
12 at the retaining bend, and at the same instant
breaks contact with A. Thus battery B and re-
sistance y, Fig. 6, are cut in and out alternately
without breaking the circuit at any time.
Now connect Fig. 2 into circuit of Fig. 6.
Join wire 7 to binding post 3, wire 1 to binding
post 2, wire 8 to binding post 1. . Terminals of
local battery B and key K being joined to bind-
ing posts L and L'.
It is seen that we can duplex a line by placing
differential winding on the relays and using con-
tinuity preserving key S.
Now it follows if a method be devised for send-
ing two messages in the same direction simultane-
ously or diplexing as it is called, differential
-winding can be used on its relays and the sys-
tem quadruplexed.
A diplex can be operated in four ways, first by
using two strengths of current and arranging two
relays to respond to them respectively, or rather
close local circuits of sounders corresponding to
them.
Second, by using two strengths of current and
arranging one relay to respond to the stronger
currents, only, and a second polarized relay to re-
spond when currents of either strength flow in
one direction only.
Third by using two strengths of current and
arranging one polarized relay to respond to the
weaker currents only, flowing in either direction,
and a second polarized relay to respond when
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current of either strength flow in one direction
only. A fourth method will be mentioned later.
The third named system has proved the most
satisfactory for Quadruplexing by the differential
method, and the instruments used will be de-
scribed somewhat in detail.
First, a pole changer or double current trans-
mitter will be required. This is operated by local








Fig. 1 shows an end view of this looking at end
of lever. Suppose positive current enters at 6 it
enters insulated lever S2, thence to contact on
end of screw A, to binding post d, from which it
goes to other parts of circuit and returning
through t„ goes to insulated lever S, then
through 9 to negative pole of battery.
If lever t, is elevated it makes contact with S2
and raises S, from contact A,, meantime it has
broken contact with S1 and allowed S, to make
contact with A.
A and A, are both in electrical connection with
binding post d, thus direction of current is re-
versed. At central position of lever all contacts
are made, and there is a momentary short circuit
but this is of such a short duration it is of no
consequence. Thus a circuit With its terminals
at d and 1, has its direction or polarity changed
with every movement of lever 1, .
Fig. 3 is a perspective of the compound polar-
ized relay which responds to weaker currents of
either polarity.
If armature A polarized by permanent magnet
S is pressed on either side by contact levers N
and N1, and is free to swing within limits allowed
TECHNIC.
by set screws, P, and P4, between electro mag-
nets M and M'.
When armature A is in central position it is in
contact with levers N and N, which are terminals
of a local sounder circuit. Now if magnets cause
it to swing ever so little in either direction, it re-
ceives from one contact lever and pushes the
other before it thus breaking the circuit.
Now if contact levers are adjusted to overcome
a battery current of 1, and we have a battery
furnishing a current of 2 in circuit, armature A
will be swung to one side or the other and local
sounder circuit will be broken. Now if we cut
out half our battery power, armature returns to
centre and local sounder circuit is closed.
In arranging single current transmitter, Fig. 2,
to operate this relay, it is connected so that when
its lever is tilted by its local circuit it cuts out a
certain amount of battery and substitutes a re-
sistance equivalent to internal resistance of same
battery. These connections are shown in Fig. 5.
Connectiops of compound polarized relay are
shown in Fig. 5, R2.
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struction to Fig. 3 except that it has no contact













Local circuit is through armature and r2. The
armature is free to move and has no tension,
springs.
Suppose now a positive current causes arma-
ture to make contact with r, a negative current
would cause it to press over against r1 and if
current was increased it would only cause it to
press with greater force agaiust r„ or if it was
lessened it would press with less force but would
not move. If current was reversed it swings
over to r2.
Therefore it responds only to currents of one
polarity and of any strength between pretty wide
limits. Its corresponding key is the pole
changer Fig. 1, connections of which are shown
in Fig. 5.
If we had these instruments arranged for a
Diplex, Key K1 would operate R1, Fig. 5 and.
Key K, would operate R2, keys at one end and
relays at other end of line; now by differential
winding we double up and have two keys and fwo
relays at each end of line. There is at each end
of line four possible combinations of key depres-
sions, viz:* none, K1, K2, K, and K1 ; combining
this with four combinations at other end we get
4 X 4. =16 total combination. Lack of space
forbids tracing out all of these, but we will take
one case for example, assume battery power to be
as 3 to 1, and say polarized relays respond to
negative currents only.
Let Key K1 be depressed at distant station,
this sends a current of — 4 to line and let both
Keys K1 and K, be depressed at home station,
sending — 1 to line.
We must consider these negative currents as
flowing in opposite directions, in adding which
gives a current of —3 in line and right hand
magnet coils. This —3 current is considered as
coming towards home instruments, as home sta-
tion sends —1 to line, it also sends —1 to left
hand magnet coils effective current is — 3 +
— (-1) 1 (-1) = — 4, home polarized relay
R1 responds, closing circuit of S1 which corres-
ponds to K at distant station, —4 current being
too strong for R, its armature lever merely passes
clear over to other side and does not close local
circuit of S2.
Now as to distant station we have currents in
magnet coils of —4 and —3 in opposite direc-
tion, effective current is — 1 and both relays
there respond, which corresponds to Keys K
and K, of home station, the other combinations
are similar and may be traced out by the reader.
In the above we have assumed that positive or
negative currents may travel in either direction,
which is not true, but is merely used for con-
venience and it should be borne in mind if a
positive current be assumed to produce a certain
effect travelling in one direction, an equal nega-
tive current travelling in opposite direction has
the same effect.
We assume that either current flows in either
direction, so that our currents seem to flow in
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Now as it has been shown we may quadruplex
a diplex, it follows that a triplex may be sex-
tuplexed.
To arrange triplex we will first form a diplex
without using a polarized relay and then by
adding this to our system we get a triplex or a
means of sending three messages in one direction.
Now look at Fig. 4, Relays R,, R1, R2, these
are all compound polarized relays like Fig. 3,
with slight modification in relay R2.
These are adjusted to respond to currents in
the following ratios:
None respond to current of 7 of either polarity,
R, responds to current of 5 of either polarity,
R, and R2 responds to current of 3 of either po-
larity, R R and R2 responds to current of 1 of
either polarity; by response here is meant the
armature assumes central position due to lessened
current and closes circuit of its local sounder.
Now suppose current of 7 is flowing, all levers
are swung to one side or the other and none re-
spond. If current now be reduced to 5 by de-
pressing Key K,, R1 responds, closes local cir-
cuit of battery Z through coil h of relay L. R.1.
whose armature closes in turn local circuit of
sounder S
Again let current be reduced to 3 by depress-
ing Key K2 R1 and R, respond, R2 closes local
circuit of relay L. R.,, which in turn closes local
circuit of sounder S2. But when armature lever
of R2, assumes central position in addition to
closing circuit of its local relay, also short cir-
cuits local battery Z, therefore local relay L.R.
does not respond and close local circuit of
sounder 5,. Therefore only the sounder S,
responds to a current of 3.
Lastly, suppose current be reduced to 1 by de-
pressing Keys K2 and K1. Now relays R0, R1
and R2 all respond to this least current and the
same local circuits are closed and short circuited
as stated above, but in addition to this relay R,
closes local circuit through coil h, of local relay
L. R.1 and thus both sounder S, and S, respond.
Now this arrangement permits us to send two
messages in one direction simultaneously, so by
adding polarized relay R, we raise this to three
in one direction simultaneously. The utility of
local relay L. R., being apparent it remains to ex-
plain function of L. R. 2. It is clear that when
armature lever of R2 is swinging from right to
left or vice versa, it momentarily closes local cir-
cuit of L R2. Now if we included sounder S,
in this circuit a slight quiver or false signal
might be given on this account, but if armature
lever of L. R., does pulsate slightly, it produces no
effect on S, because it must travel clear over to
its contact point before it closes local circuit of
2
There is one other condition which is nicely
taken care of in the arrangement.
Suppose current was reduced to 5 and armature
of relay R1 in central position then sounder S,
would be making a long dash. Now let R, be
operated by pole changer, armatures of both R,
and R, would be swinging backward and for-
ward and armature of R, would short circuit bat-
tery Z every time it passes center and tend to
momentarily release armature of L. R.1 and break
local circuit of S1, but at this same instant arma-
ture of R. would close local circuit of coil h, in
relay L.R. , and thus the armature lever of L.R.
would be retained against its contact.
Now by differential winding, this diplex is
sextuplexed and home keys operate distant re-
lays and distant Key S1 home relays.
Rheostats and condensers shown at left of Fig.
4 are to balance resistance and static discharges
from line; this is called the artificial line coils in
circuit, between 2 and 18 may be called neutral-
izing coils for convenience, and coils in circuit
between 3 and 19 line coils.
The algebraic sum of the currents in neutraliz-
ing coils at home and distant station is equal to
line current and the effective current in any one
relay is the algebraic sum of currents flowing in
it considering direction of turn around magnet
cores.
There is at each station 8 possible combina-
tions of Key depressions, and combining we get
8>< 8 = 64 combinations in all, giving line cur-
rents varying between + 14 through zero to
— 14.. The summation of the currents is the
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same as given under the quadruplex and the 64
combinations are easily traced and summed.
Repeating from one duplex, quadruplex or
sextuplex is quite simple in principle and con-
sists in placing the transmitters of one line in the
same local circuits with the corresponding re-
ceiving sounders of the other line.
The sextuplex shown in Fig. 4, was designed
by the writer and whether it would operate sat-
isfactorily in practice is not known, and lack of
the necessary instruments prevents an experi-
mental trial of it at present.
Dynamos or accumulators, of course, might be •
used instead of batteries, provided the E. M. F.
was kept constant.
FRESHMAN BANQUET.
THE peace and quiet of Seventh street wasdisturbed by sundry yells, in all of which
"Naughty One" formed an important part, on
Saturday evening, December the fourth. Those
who heard the noise and guessed at a reason for it
were for the most part mistaken, for few indeed
were those who expected a banquet at this time,
and only one of the Sophomores, whose business
it is to keep posted with regard to the Fresh-
men's affairs, discovered that the members of '01
were making merry with meat and drink at the
Terre Haute House, and taking their name in
vain in each of the toasts which were numbered
up to fourteen.
It is a little unusual to hold a banquet at this
time of the year, but the class of '01 seems to
be imbued with a wholesome fear of the exam-
inations, and give as a reason for their haste that
all of them wanted to be present at the feast.
The class met at Seventh and Elm at about
six o'clock, and shortly afterward proceeded
down Seventh street with a large assortment of
yells and hose pipe; this latter proved to be a
needless precaution, for nothing occurred to mo-
lest their progress, and they arrived shortly after
seven o'clock, at the Terre Haute House, where
they retired to the parlors set apart for them, to
wait until their banquet was ready.
They sat down to a spread such as has made
Mr. Baur famous, at about 8:30 o'clock and in
doing full justice to the good things set before
them, were to a small extent repaid for all of the
boarding club meals which they have eaten in
Terre Haute.
At 10:30 President Perkins began the toasts
with an address and was followed by Mr. Miller,
the Toastmaster, who began as follows: "The
path of the Freshman is indeed hard. His love-
ly confiding nature is assailed by the contempt
of the lordly Seniors; the Sophomores jump on
him bodily, while the Juniors, under cover of
friendship, urge him on to reckless deeds, just to
satisfy their thirst for gore." He grows quite
humorous as he goes on and seems to fully com-
prehend the position his class fills.
Mr. Weatherhead followed with his toast which
was well received. Then followed in order the
other thirteen—conspicuous among them being
the ones by Mr. Dryer, Mr. Lyons, and Mr.
Dussan, which last was in Spanish. Mr. Wil-
bank' s "Class Rhyme" also received its share of
applause. Mr. Insley's "Naughty One" was
the last toast and the boys separated at twelve
o'clock to seek their homes and dream of ban-
quets galore and lament the fact that, like some
other good things, a Freshman banquet comes
but once.
The following is the toast list:
Salutatory and President's Address Hugh E. Perkins
Toastmaster's Address Robt. N. Miller
The Ladies . B. P. Weatherhead
Poly Life . . ..  H. S. Willis
The Faculty • G. H. Clay
"To Flunk or not to Flunk" . Albert C. Lyon
Shows . Howard H. Craver
Paint . . . . R. P. Dryer
"English as She is Spoke" . B. C. Dussan
Sophs . A.L. Kittredge
Sawdust  Max Hammel
Deutsch  Henry A. Schwartz
Quizzes  J. T. Dickerson
Class Guys ... Robt. K. Rochester
Class Rhyme  J. R. Wilbanks
Naughty One Robt. B. Insley
"How goes it now at college, John ? "
A father thus petitioned,
Then quickly came the answer back:
"I'm very well conditioned. "—Hobart Herald.
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THE ASTRONOMY LECTURES.
THE Faculty has announced in the recentcatalogues of the Institute that "Courses
of Lectures are given by the President, Professors
and others in Geology, Astronomy and other
topics not included in the regular course of
study."
Such departures from the prescribed courses
are necessarily dependent upon the time of the
student and the availability of lecturers, and it
has not always been possible to make such ar-
rangements as the Faculty would like.
Two years ago an exceedingly valuable course
was arranged and delivered; last year the course
was limited to one lecture, that by Professor
Parkhurst, on "Variable Stars."
These lectures lead the student into a new line
of thought and being the result of a careful and
often popular condensation of volumes they add
relish and freshness to the regular work.
The full course for this year has not been an-
nounced as yet, but the series is opened by
Professor Parkhurst; his subject is Astronomy
and is divided into nine lectures, thus treating
the subject quite fully.
We can with propriety say a few words about
the Lecturer, will quote an editorial of the Terre
Haute Gazette of Dec. 4: "Professor John A.
Parkhurst of the Marengo, Ill., Observatory, is
delivering an exceedingly interesting series of
lectures on Astronomy at the Rose Polytechnic
Institute. Professor Parkhurst is an '86 gradu-
ate of the Rose Polytechnic. For several years
he has held a responsible position in the Observa-
tory at Marengo, Ill., and is doing valuable work
in astronomical research. His lectures, while
scientific and thorough, are couched in popular
language and are so illustrated as to make them
clear to all. This return to his Alma Mater of
an old student to lecture to his younger under-
graduate brothers on a scientific subject illus-
trates and emphasizes both the flight of time and
the work the Institute is doing for the students.
An institution of learning may be truly said to
have reached its majority and have come into its
estate when its sons return as lecturers to the
undergraduates." .
The first lecture dwelt upon the history of the
science. Astrology seems to have been the pro-
genitor of Astronomy; the science is obviously
one of the oldest, the rising and setting of the
sun, the progress of the seasons, and the phases
of the moon compelled the attention of the
ancient Chinese, Assyrians, Egyptians, and
Babylonians. Keppler and Galileo received men-
tion.
The second lecture embraced the "Funda-
mental Ideas in Astronomy;" the Celestial
Sphere, the Gravity system of celestial location,
the system depending upon the Axis of Rotation,
and the Ecliptic system were all explained. The
second named appears to be the best, it depends
upon the axis of rotation of the earth and has for
its auxilliaries the poles, the celestial equator,
and the meridian passing through the Vernal
Equinox, which is the position of the sun on the
celestial equator at the first of Aries when the
sun passes from the south to the north of the
equator. The sub-auxilliaries were also carefully
explained.
The third lecture was on Astronomical In-
struments ; the Meridian Circle and the Equa-
torial were singled out fQr special notice. Models
and views greatly aided the appreciation of the
fundamental workings of the instruments and
the great complexity of the modern ones.
The fourth lecture was upon latitude, longi-
tude, and time, supplemented by a talk on the
dimensions and nature of the earth, recourse be-
ing made to the experiments of Foucault's pen-
dulum, the torsion effect_of swinging masses by
Cavendish, and Sir William Thompson's egg ex-
periment as to the solidity of the earth's centre;
a solid egg (boiled) whep suspended by twisted
string and released, will by virtue of its inert
movement of mass swing beyond the zero point
and repeat several times, while a fresh egg hav-
ing a liquid interior when twisted similarly yields
only its solid shell and when released having lit-
tle inert mass moving, will stop twisting almost
immediately when the zero torsion point is
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reached. The earth behaves like a body having
a solid center.
As the TECHNIC goes to press the lectures are
still in progress and we hope in a subsequent
issue to report more fully the interesting and in-
structive talks given by Mr. Parkhurst. The
schedule of lectures is as follows:
The History of the Science, Nov. 29.
The Fundamental Co-ordinates, Nov. 30.
Astronomical Instruments, Dec. 2.
The Earth, Dec. 4.
The Sun, Dec. 7.
Moon, Planets, and Comets, Dec. 8.
Continuation of lecture four, Dec. 9.
Distribution and Motion of the Stars, Dec. 10.
Constitution of the Stars and Nebulae, Dec. 11.
SCIENTIFIC SOCIETY.
The first meeting of the Scientific Society was
held Friday, Dec. 3d, in the Physical lecture
room, being, considering the weather, very well
attended. Owing to the failure of Mr. Calvert
to return to the Institute, it was necessary to
elect a secretary to fill the place which he left
vacant. Mr. McLellan was elected by acclama-
tion to fill the position, there being no other
nominee. No further business being brought
before the meeting, Professor Peddle was called
upon for his paper on "Coal Handling Ma-
chinery." The paper was illustrated by several
dralyings and a number of blue prints, which
were distributed through the audience during the
reading of the paper. After Professor Peddle
had finished, the paper was discussed and in
answer to questions Professor Peddle brought out
a number of points which had been suggested by
his paper.
Platter, '99, then read a paper on "Multi-
plex Telegraphy," and explained how as many
as three messages may be sent each way over one
line simultaneously. In explaining the method
of quadruplexing he used hydraulics and showed
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by a similar arrangement how the current acted
when two messages were sent each way over one
wire.
The officers of the Association met after the
departure of the audience, to arrange for the
next meeting, which will be held the third Fri-
day in January. Whitten, 98, and Kidder, '99,
will read pap rs on that date upon subjects which
will be announced later.
THE FOOT-BALL TEAM ENTERTAINED.
At the invitation of Capt. Austin the foot-ball
team spent a very pleasant evening at his home
on Wednesday, the 8th inst. The boys began to
arrive at eight o' clock and two hours were spent
very pleasantly chatting over this year' s team and
discussing the prospects for next year. At ten
o' clock refreshments were served, cigars and punch
having been served early in the evening. After
refreshments the boys devoted the remainder of
the evening to singing, playing cards and having
a good time generally. Everybody enjoyed them-
selves and "Nine ' Rahs for Austin" were given
with a will on their departure. Davis invited
next year's team to his home in Washington, D.
C., on the same date.
HARPER—STUDY.
The marriage of Miss Edna, daughter of Mr.
and Mrs. J. W. Study, of this city, and Mr. Jo-
seph D. Harper, of Terre Haute, took place yes-
terday afternoon at the bride's home on E.
Wayne street. The Rev. Mr. Leabrease, Rector
of Trinity Episcopal Church, officiated, the full
ring service being used. The wedding was a
quiet home affair, only the immediate relatives
and friends being present. The bride was given
away by Ner father and the groom was attended
by his brother, Dr. Harper of St. Louis.
Mr. and Mrs. Harper left soon after the cere-
mony and will be at home to their friends at
1107 N. Seventh street, Terre Haute, Ind.—Ft.
Wayne Gazette, Nov. 18th.
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Pfleging, '00, has been elected Basket Ball
Captain.
Insley, '01, has two hobbies, Photography and
Phonography.
Austin wants to know -how many ohms there
are in a microfarad.
Keyes '99, claims to sleep and wash without
removing his glasses.
Instructor E. T. Wires is rejoicing over the
arrival of a girl at his home.
Perkins, '01, was called home last week on ac-
count of the illness of his mother.
On account of the four days' holiday quite a
number of the students left town.
Mr. J. H. McKibben, of Augusta, Ky., visited
his son, McKibben, '01, Nov. 27-29.
Westfall, '97, is again with us, taking a post-
graduate course in Civil Engineering.
In English a Freshman gave as the primitive
meaning of "Rummage, to hunt for rum."
Howell to Dr. Mees : "If you were not here,
Doctor, I would slide down the banisters."
At the Freshmen banquet, toasts were re-
sponded to in English, German and Spanish.
Boudinot, '00, says that the "Three Balls"
were first used by King Solomon in Jerusalem.
Roberts, '98, Pirtle, '98, Meriwether, '00,
McLellan, '99, spent the holidays in Louisville.
Appleton, '00, has decided to be a bachelor,
as he says nursing "kids" is not all it is cracked-
up to be.
Trumbo, '99, translating French: " 'This was
my first meal in France;' I didn't get the next
down, Professor."
Stilz, '98, recently enjoyed the pleasure of a
locomotive ride by moonlight from Indianapolis
to Terre Haute.
He would give away his book, tear out a page,
do anything to avoid a recitation in French.
Who? Any Junior.
Mr. Rood, a former student at the Massachu-
setts Institute of Technology, Boston, visited the
Institute last month.
Froehlich, '99, after calling on a young lady
every night for two weeks, says "she thinks she
has got me, but she hasn't."
I'm the clodhopper: After translating "und
schlug die Schollen," Weatherhead asked:
"What is a clod, anyway ?"
Mr. Paul Spencer of the DePauw University,
Greencastle, visited friends in the Rose Tech
during the first of the month.
Insley, '01, is organizing a shorthand class,
work to begin after New Years. Pitman's "Brief
Reporting Style" will be taught.
Dr. Mees and Dr. Noyes each made addresses
before the Vigo County Farmers' Institute at
their recent meeting in December.
The Freshmen are consoling their consciences
with this thought: "We are not the only naughty
ones, the 'Preps' are naughty two.
Would not a pillow stuffed with the shorn
locks of the foot-ball team make an appropriate
annual addition to the trophy room?
Butler, '99, spent an afternoon recently in the
cab of the new Schenectady engine which was
being "tamed" in the Vandalia yards.
In English; give an equivalent for "The blood
dropped from her cheek like mercury from a
broken barometer tube." "The blood left her
cheek like snow before an August sun (son)."
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The Museum has been arranged so as to per-
mit of its being used for lectures. The lectures
on Astronomy will be given there hereafter.
In a Graphics lecture--Professor: "Well,
Howell, what makes you so nervous ?" Howell
'99: "Oh, I got my finger caught in the stool."
One of the Juniors entering the hall the even-
ing of the Scientific Society meeting: "Hello
there, do they keep the clock running all night ?"
Howell, '99, is not without surgical practice; he
recently had to perform an operation of straight-
ening a dog's tail; he employed the large engine
lathe.
Wiley, '98, went to Richmond to see the Rose
Tech—Earlham game. Returned Friday and
spent the remainder of the vacation in Paris.
Lansden, '98, accompanied him home.
At the meeting of the Terre Haute Science
Club on November 8th, at the Normal School,
Professor Howe read an exceedingly interesting
paper on "The History of the Stone Arch."
It is hard indeed sometimes to carry on a recita-
tion amid the smoke of Senior hoodlums or junior
ruffians, and say, " Kim, " it is a good thing
you didn't push " Wicky " down stairs that
evening.
Absence of the Sophs at the Freshmen ban-
quet seems to have produced quite a degree of
disappointment, as several have complained of
the unnecessary expense of buying sixty feet of
hose pipe.
The Freshmen have already investigated the
possibility of changing the combination in the
new locks on the lockers, and are speculating on
the inconvenience they can cause the other
classes.
Willis, '01, Weatherhead, '01, Townley, '00,
and Brachman, '98, went to Cincinnati on
Thanksgiving to see the famous Carlisle Indian
foot-ball team play with the University of Cin-
cinnati.
At the Business Meeting of the Rose Tech Y.
M. C. A., Dec. 1st, McKibben, '01, was elected
Vice-President and Corresponding Secretary, to
fill the place left vacant by the resignation of
Witherspoon, '00.
Platter, '99: "Have any direct current dynamos
without commutators ever been built ?" Profes-
sor: "Not in my positive knowledge." Platter :
"I didn't know of any either, I just wanted to
know if you did."
In a Geometry quiz the Freshmen were asked
to compute cost of paving a street, "brick to be
placed on medium face." Some were unable to
decide which was the medium face; one man
took a mean of all the faces, but he will have
trouble in laying the brick.
Professor Wickersham: "I have in my hand
here one of Whitney's works from whose preface
I am going to read to you." The Professor
seems puzzled and then remarks: "I have told
you before that you must not hold me this min-
ute for what I said the minute before, I have the
wrong book."
Good news found on the bulletin board:
"Nov. 20—Work at the Institute will be discon-
tinued Nov. 25th, 26th, and.27th ; no absences
will be excused for the 29th."
"Nov. 29—During the next two weeks Mr.
Parkhurst will deliver a series of eight lectures
on Astronomy. The Juniors and Seniors will be
held responsible."
On Saturday, Nov. 27, the Freshmen visited
the rolling mills and car works with Instructor
Wires of the wood-shop. At the rolling mills
they were shown the methods employed in pud-
dling and rolling wrought-iron bars. The prin-
ciple thing of interest to them at the car shops,
was the pattern shop, of which Mr. Wires was
formerly superintendent. They particularly ad-
mired the improved forms of work benches in
use there. The visit was a very enjoyable one
and the class hopes that Mr. Wires will carry out
his intention of taking them through other fac-
tories in this city.
THE ROSE TECHNIC.
The Integral has a very interesting article
by Dr. Van Horn on "Student Life at the Ger-
man Universities."
The Illini for November is devoted almost en-
tirely to foot-ball, and contains a supplement
with excellent pictures of the U. of I. and Carlisle
Indian teams.
Lehigh University has adopted the "honor
system," which is to be under a secret commit-
tee called "The Honor Court."
McClure' s for November contains a very elabor-
ate article on Edison' s new process for the ex-
traction of iron ore from refractory rocks by
means of huge magnets.
The Atlantis ,appears for the first time this year
in a new cover and greatly improved. The
"Book Review" is a new department and one
that deserves commendation.
The College of Architecture of Cornell Uni-
versity has begun the year with a reorganized
faculty, Prof. Trowbridge (Cornell '90) profes-
sor of Architectural History having executive
charge. —Book Review.
The Kodak for November contains an interest-
ing departure from the usual customs of college
papers in publishing its constitution. This is,
however, of interest and contains valuable sug-
gestions as to the government of editorial boards.
The following are some interesting statistics
concerning college graduates of the United
States: They number one in five hundred of
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the whole population and have provided 70% of
Supreme Court Judges, 60% of Presidents, 50%
of Senators and 3% of Congressmen.—The Penn-
sylvanian.
The Georgia Tech is placed on our exchange
table for the first time this year. One of the
most interesting features is the exchange depart-
ment, which is devoted to reviews and comments
on college publications. This feature is absent
in so many of our exchanges that we are always
glad to see the exchange columns filled with care-
ful reviews and not jokes and witticisms.























Prof. kicker's article in The Illini of Nov.
12th and 19th on the relative merits of archi-
tectural works comes at this time with a pecu-
liar interest to those of us who are particularly
concerned about the architectural course which
is being organized at Rose Tech this year.
When we are informed that the most reliable and
most valuable literature of the profession is found
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in the French and German, little of which has
been translated into the English, it gives to us a
new motive in the study of those languages.
The "Fine Arts Number" of the Pratt Insti-
tute Monthly, which comes as the December num-
ber, is full of illustration. The original work
shows remarkable talent among the students and
makes a most acceptable addition to college jour-
nalism. True artistic work is noticeably absent
in the illustrations and cover designs in many
college magazines and an art number is truly in-
teresting. We would suggest, however, that an
exchange department would be of interest and
criticisms on the artistic nature of the exchanges
valuable.
Sir John Wolfe Barry, President British Insti-
tute of Civil Engineers, in speaking of the en-
trance examinations required for membership in
the Institute, in the presidential address deliv-
ered Nov. 2nd, commented upon the value of
practical training as a supplement for theoretical
knowledge in the education of an engineer. He
says in part—" Practical knowledge is at least
as necessary as theory. Such practical training
as will make a true engineer can only be secured
in the old fashioned way, by young men seeing
work done and learning from it the lessons of ex-
perience. In an engineer's office, in the work-
shop and on works of construction and there
only will he be brought face to face with
the demonstration of how largely the conclu-
sions of theory have to be modified and dis-
counted by practical considerations.—Engineer-
ing Record.
